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An ever-emerging body of evidence has shown that the atmosphere above the Greenland Ice 

Sheet is continuously exchanging water vapor with the ice sheet surface, affecting the mass 

balance and the encoded isotopic signal. Recent tower-based isotope measurements of water 

vapor up to ~7m and surface snow measurements have been used to better constrain these 

coupled atmosphere-ice processes. However, it is poorly understood how the near-surface 

atmosphere interacts with the free troposphere through the planetary boundary layer (PBL). 

Understanding this interaction will better help constrain the total Greenland Ice Sheet mass 

balance where current satellite remote sensing lacks both vertical and spatial resolution. This 

requires the ability to retrieve air samples 1000s of meters into the atmosphere.  

In summer 2018, the Stable Isotope Lab (INSTAAR) used a multi-rotor Unmanned Aerial Vehicle 

(UAV) in a pilot study to determine the feasibility of remotely capturing atmospheric air and 

determining the water vapor isotope content. The success of that endeavor was followed by a 

more rigorous approach in year 2 of the project. In summer 2019, a fixed-wing BlackSwift S2 

UAV was deployed above the EGRIP ice core camp (northeast Greenland). This new sampling 

platform yielded substantially improved flight times leading to higher maximum altitudes and 

better sample taking ability. Real-time in-flight determination of the PBL height was determined 

using an environmental sensor. We present the 2019 results, including UAV design, sampling 

methodology, uncertainty determination, and the atmospheric measurement results. A third 

field season is planned for 2020 with the goal of at least 1 flight each day (weather permitting) 

across a ~2 month period. The final component of the study will be to benchmark and improve 

models of the Greenland hydrological cycle. 


