Atmospheric Sciences and Terrestrial Ecosystem Studies in Victoria Island

· License# 04 021 21R-M
· Purpose: To understand the environmental changes of Arctic permafrost 
· Research objectives and rationale
[bookmark: _GoBack]The Arctic is a particularly sensitive ecosystem to climate change compared to other regions. Moreover, greenhouse gases production from the enormous carbon pool in permafrost soil to the atmosphere could have a positive feedback to climate change. Thus, we aim to understand the interactions between the atmosphere and permafrost and terrestrial ecosystem structure and processes changes under the future climate scenario.
· Period: June 09 – September 08, 2022

Despite the ongoing pandemic, we conducted normal field activities in 2022 by preventing the spread of COVID-19. The atmospheric group mostly focused on normalizing the measurement systems such as power recovery and sensor calibration and replacement and setting additional sensors for complementary measurements during our visit. Carbon dioxide and water exchange between the atmosphere and the ecosystem have been monitored with an eddy covariance system in Environment Canada (EC) tower (69°7'47.7"N, 105°3'35.3"W) since 2012. We set up the other flux system on a 2 m-high mobile tower which was 200 m away from the EC tower to monitor carbon dioxide and water exchanges on an area including a pond in 2022. Data from the existing eddy covariance system, three FD chambers (measuring carbon dioxide emission), and time-lapse cameras including soil water content and temperature were retrieved at the site. The internet became available at this research site for more effective site management and data backup. We still keep working with local people for acquiring scientific data and managing the site during non-summer seasons. 
An Aethalometer has been operational since July 2013 to monitor the real-time ambient Black Carbon (BC). After service for mechanical failure, the Aethelometer has been reinatalled in April 2021. Data has been retrieved for the periods from September 2021 to August 2022, showing annual mean BC concentration of 29 ng/m3. 
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Figure 1. Monthly mean concentration of black carbon (ng/m3) at Cambridge Bay, Canada from September 2021 to August 2022
For developing a method of prompt estimation of in-depth soil temperature variation based on thermal response, soil temperature depth profiles have been monitored since September 2018. To continuously measure soil CO2 and soil temperature, we are planning to be replaced the battery and check the status of the CO2 sensors and soil temperature sensor in 2023.

To investigate the response of dry tundra ecosystem to the changing amount of snowfall, we set up 5 snow fences in 2017. A snow fence creates a gradient of snow depth throughout the winter, and plots of control, moderate and deep snow depths were installed at each fence. Snow accumulation and the active layer depths were monitored using GPR (Ground Penetrating Radar) instrument in June 2022. Soil thaw depth was monitored through an ERT (Electrical Resistivity Tomography) instrument. We measured CO2 flux and plant growth, soil biogeochemical properties, etc. in these plots from June to August 2022. Additionally, we visited the Intensive Monitoring Area operated by Canadian High Arctic Research Station (CHARS) to study soil nitrogen dynamics. In 2023, we will continue measuring CO2 flux and nutrients in soil pore water under the snow depth manipulation plots to explain the role of snow in soil biogeochemistry.
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