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Executive Summary

During 2012, the Canadian Network for Detection of Atmospheric Change (CANDAC) continued its program of atmospheric research at the Polar Environment Atmospheric Research Laboratory (PEARL) located near the Environment Canada (EC) weather station at Eureka, on Ellesmere Island, Nunavut. 

We  also continued our efforts on ensuring that as much of our data as possible is put into national and international data catalogues, and expanded this by working to include data from the time period preceding CANDAC PEARL operations. Metadata from all our instruments have been submitted to the Canadian Polar Data Catalogue. 

As has become an annual occurence, the Polar Sunrise campaign was run in combination with the ACE satellite validation campaign in late winter-early spring. 

In 2012, we had 24 visitors to the laboratory, ten of them students (Appendix A). While we did not place any significant new instrumentation or begin new research programs, we continue to publish research papers in peer-reviewed journals and to make numerous presentations at national and international conferences and workshops (Appendix B), and are members of multiple multi-nation Arctic research coordination efforts such as SAON, the Sustaining Arctic Observing Network, and IASOA, the International Arctic Systems of Observing the Atmosphere.

We continue to refine the resources for teachers on our website (http://www.candac.ca) and were able to continue our Student-Researchers Atmospheric Collaboration outreach project at Nakasuk School in Iqaluit, Nunavut, West Preparatory Junior Public School in Toronto, Ontario, and Pickering College in Newmarket, Ontario, in the Spring. In a manner similar to CANDAC scientists, students monitored the atmosphere using a variety of scientific instruments for several months, and then shared and compared their data to make meaningful analyses. Plans are underway to repeat this project with schools in Igloolik, Nunavut and London, Ontario, but no definite plans have been made as of the writing of this report. Regardless, our ability to continue these outreach activities past the end of FY 2012-13 will depend on available funding and, to this end, we submitted a proposal to the NSERC PromoScience Program in September. 

To showcase our research to an extended community, we published our informal newsletter in January but have postponed further publication until our situation settles.

In April 2012, we discontinued the full-time on-site operator for fiscal reasons. This meant that only those instruments which are fully-automated could acquire data on a daily basis. However, we were able to run three campaigns through the year to operate instruments that required an on-site operator. We also used the opportunity to test and explore methods for automating those instruments. We also continued our regular maintenance program. 

The CANDAC/PEARL science team lead by Professor Drummond has submitted a proposal in response to the Natural Sciences and Engineering Research Council (NSERC) Canadian Climate and Atmospheric Research (CCAR) announcement for the period April 2013-March 2018. The NSERC timetable suggests we should be advised of the outcome by March 2013. We are also engaged in continuing discussions with both Environment Canada and the Canadian Space Agency concerning additional funding support.

Introduction

At the end of 2008, the Canadian Network for Detection of Atmospheric Change (CANDAC) was pleased to report that all of the CANDAC-installed instruments were operational. Since that time, we have experienced routine operations of most instruments, with a slight shift towards status-quo operations and maintenance as opposed to expansion or significant upgrades to our instrument suite. This was due to a lack of financial resources in latter years, cumulating in a cessation of full daily on-site operations as of April 30, 2012.  From that date forward, daily operation has been limited to instruments able to operate autonomously or that are remotely operable, supplemented by a number of “campaigns” when on-site support is available.  

We continue to provide metadata of results from PEARL as well as data to the Polar Data Catalogue. However, given our funding situation, we have limited the publication of our a non-technical newsletter showcasing various research and results from the Network to one issue this past year.

Within the purview of our Outreach Program, we were delighted to be able to continue our Student-Researchers Atmospheric Collaboration with schools in Iqaluit, Nunavut, and Toronto and Newmarket, Ontario, and to initiate a new project where students measure atmospheric aerosols. In addition to these larger projects, we continue to visit schools in southern Canada (five so far this year) to educate students about the research being done at PEARL.

New Instrument Installations

Ridge Laboratory

There were no new instrument installations at the Ridge Laboratory during this time period.

The Zero-Altitude PEARL Auxiliary Laboratory (ØPAL)

There were no new instrument installations at ØPAL during this time period.  

The Surface and Atmospheric Flux, Irradiance and Radiation Extension (SAFIRE) Laboratory

Two small instruments were added at SAFIRE. These are broadband infra-red radiometers placed on a tower, oriented to look towards the ground. They measure what is termed the “upwelling surface radiance”, which is the energy released by the surface. They are the final part of the Baseline Radiation Network instrumentation that is installed at SAFIRE.

On-going Research

The Intensive Phase of the Canadian Arctic ACE Validation Campaign 2012 took place from 21 February to 12 March at PEARL, with an Extended Phase immediately following between 13 March and 4 April. A team of researchers from the University of Toronto, Environment Canada and CANDAC collected atmospheric composition measurements using a suite of 11 instruments, some of which are permanently installed on-site and some which were brought in for the campaign. These observations will be used to verify results obtained by a Canadian scientific satellite mission, the Atmospheric Chemistry Experiment (ACE). The measurements are made at polar sunrise: when sunlight returns to Eureka and which is the period when ozone depletion processes are occurring. This is the ninth consecutive year that the ACE team has conducted their campaign at PEARL. 

A summer campaign was held from 26 June to 7 July.  This campaign focussed on the operation of several of the Sun-following instruments that operate only during the daylight period. We also used this visit to recover from the difficulties of the winter campaign, perform maintenance, and to begin to shift instruments away from requiring on-site operators.

The Fall sunset campaign was held from 12 October to 26 October.  This campaign included taking solar measurements up to the last day the Sun was above the horizon (20 October) and also re-installing several of the night-time operating instruments that had been shipped south at the end of the sunrise campaign for repair and refurbishment. We also invested considerable effort into bringing communications operations and reliability to a high level, as the importance of good communications in our new operating paradigm has increased significantly. 

As mentioned above, we can no longer afford a full-time operator. This has of necessity meant a re-alignent of how we conduct research at PEARL. On February 28, 2012, we formally announced that we would suspend full-time, year-round operation of PEARL. (See the media release on our webpage, http://candac.ca/candac/docs/PEARL_Closure_Media_Release_en.pdf.)  During this time of reduced funding we have re-orientated the measurement program to maximise the return within the available resources. Our new model of operation depends greatly upon autonomous and remotely operable instrument operations. In addition, we conduct “campaigns” during which students and more senior scientists travel to PEARL to activate instruments requiring on-site support, and to perform maintenance and upgrades on the rest. We acknowledge that operating in this manner has serious limitations compared to the previous model of 24/7/365 on-site support, not only for CANDAC but also in some manner to other research efforts that have benefited from that support.  Furthermore, these same constraints impact the employment of many who, while not directly engaged in on-site operations, are nonetheless very important to the analyses of the data-set at home institutions.

For the most part, all our instruments have been working as expected and the results are being reported in the scientific literature as well as being presented at various national and international conferences and workshops. Clearly, given the reduced financial resources, our research as been more in the nature of maintaining ongoing measurements rather than initiating anything new. We continue to make observations to the best of our ability with all instruments that can be operated. Even in this reduced capacity, we have been able to engage in a modest fashion in some new activities through collaborations with other research groups outside of our atmospheric science core. These activities include a tele-medicine research effort headed by Dr. David Musson of McMaster University in which a realistic training “dummy” was taken to Eureka.  A video link was established to doctors in Southern Ontario and previously untrained CANDAC and Eureka weatherstation personnel were instructed in the intracacies of advanced medical procedures such as intubation, placing of intra-venous lines and the admininistration of medication.  The goal of this program is to develop the mechanisms and tools by which this could become the paradigm for first-response medicine in remote communities.

We also continued our on-going collaborative activity with Dr. Eric Steinbring of the National Research Council of Canada to characterize the atmosphere above the PEARL Ridge Lab in terms of its turbulence.  The measurements of the previous year indicate that the atmosphere there may be as good as or better than any on the Earth for high-precision astronomical measurements.

Both of these activities are only possible because of the existence of both the Eureka weatherstation and of PEARL, and are excellent examples of how the existence of quality facilities provides synergies that lead to research projects not previously considered, and that may have a real impact on the lives of Canadians in remote communities.

Outreach Activities

As they do every year, our researchers participated in a number of outreach activities in Nunavut and southern Canada. On 20-23 February, three CANDAC members (one graduate student, one post-doctoral fellow and the outreach faciliator) visited Nakasuk School in Iqaluit to provide instrument training and data acquisition skills for the Student-Researchers Atmospheric Collaboration. Additional visits to West Preparatory Junior Public School in Toronto, Ontario, and Pickering College in Newmarket, Ontario, established the other collaborators for this project. Visits were made to all three schools in late May-early June to wrap up the project and for the students to share their results with the CANDAC team. We are currently planning a third year of collaboration on this project with schools in Igloolik, Nunavut, and London, Ontario, but expect that we will be unable to finalize logistics until early spring of 2013. Groups of students from each school acquire and share their data with each other, in order that both groups will learn more about the environment of the other. 

Our Aerosol Project, a mentor-supported independent research opportunity, was initiated when five Uxbridge Secondary School students from Uxbridge, Ontario used sun photometers  to acquire aerosol optical thickness measurements betwen February and June for three separate research projects. The students were then invited to prepare posters at an informal poster session hosted at the University of Toronto in June. There has been interest expressed in continuing this project with new students and schools and we will be exploring our ability to meet this interest.

We also took advantage of several opportunities to educate southern students about the work being done at Eureka. Specifically, we had students from Uxbridge Secondary School visit the University of Toronto in February, and gave presentations at Ursula Franklin Academy (Toronto, Ontario), Turner Fenton Secondary School (Brampton, Ontario), and Central Public School (Guelph, Ontario), all in March and May, at Charles E. Webster Public School (Toronto, Ontario) in June, and at Havelock-Belmont Public School (Havelock, Ontario) in September.

In addition to organizing school visits, the CANDAC outreach facilitator continues to maintain and develop practical lesson plans and activities that Canadian teachers can easily incorporate into their regular science curriculum (grade 1-12). These lesson plans consider current science expectations by province and territory, and then incorporate Arctic atmospheric research in interesting and meaningful ways. They include topics such as ozone depletion, climate change, air pollution, and weather. Lesson plans and classroom activities have been made available on our website as part of the IPY legacy project. The CANDAC outreach facilitator has also prepared Outreach toolkits for CANDAC members to use for outreach in their local areas.

In May, we again hosted a CANDAC booth at the Toronto-wide science outreach initiative, Science Rendezvous, held at the University of Toronto. The booth featured CANDAC and PEARL posters, brochures, and stickers.  CANDAC researchers demonstrated clouds in a jar, conducted spectroscope and Cartesian diver building workshops, and displayed Arctic outdoor gear. 

On a more national/international scale, we were invited to attend the Nunavut Teachers' Conference in Iqaluit in February where we facilitated hands-on workshops for elementary and secondary teachers. We also gave an oral presentation and participated in the Outreach Project Assessment Panel at the IPY Conference held in Montreal in April. In August, we participated in the University of Toronto's Science Camp and the Quadrennial Ozone Symposium's Teacher Day, also in Toronto. Finally, we have been invited to present a workshop at the annual Science Teachers' Association of Ontario Conference in November.

We are also in the process of up-dating our regularly maintained web-site at http://www.candac.ca.

Summary of Plans for 2013


At the time of writing this report, our uncertain funding situation means that our plans for 2013 are not yet firmly established. Assuming that funding is available, we will continue the program at the highest intensity that the funding envelope will allow with the objective of returning to full-time operator-supported operations.

Assuming that the ACE team receives funding to continue the Canadian Arctic ACE Validation Campaign, they plan to return to PEARL for the tenth such campaign in early 2013. (The proposal was submitted in mid-October.) The time period will be very similar as in previous years and we will be continuing to validate the ACE results during polar sunrise. 


Again, assuming funding exists, CANDAC will continue its outreach effort in the form of contact with Nunavut communities principally through school visits. We also hope to visit several schools in the south to educate those students about the Arctic and the importance of the work we do there. 

Concluding Remarks

Although 2012 was a rather quiet year in terms of data acquisition, there has been a significant amount of research dissemination accomplished. We have attempted to improve automation and stabilize our operations at Eureka. At this point, we remain well-equipped to support both our own research and other research that might benefit from our facilities. Research results are continuously making their way into the scientific world and are contributing to a greatly improved understanding of the Arctic atmosphere. Our Outreach efforts continue to educate future generations of Canadians. We are determined to continue our small part in asserting that the Arctic is an important part of Canada through our presence, our research, and through education.  The CANDAC team is working hard to ensure a continuation of these efforts  in the future.

