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Key messages:
Isotopic profile uncrewed aerial system (UAS) measurements:

Ø Low correlation between d18O and temperature indicates that the isotopic composition of the 
atmosphere contains more information of the hydrological cycle than just temperature (slide 15)

Ø Specific humidity is a good predictor of the isotopic value as expected from a Rayleigh distillation 
process (slide 15)

Ø The atmospheric isotope profile shows an impact of snow surface-atmosphere exchange in the 
lower 300 m. (slides 12-14)

Model evaluation:
Ø The overall performance of ERA-5 and MAR in simulating temperature and humidity in the lower 

1500 m above the Greenland Ice Sheet is reasonable (slide 8)

Ø The vertical resolution of ERA-5 is too low to resolve the complex atmospheric structure in the 
planetary boundary layer (PBL) (example: slide 9)

Ø Increasing the vertical resolution in the regional climate model MAR improves the simulation of 
the PBL significantly (slide 8, example: slide 9)



Site description

ØEast Greenland Ice Core Project 

(EGRIP) site: 75.63° N, 36.00° W
Ø∼ 2700 m a.s.l.
ØMeasurement period: June 2022



ØMax. flight height: 1500 m

Ø Flight duration: ~50 minutes 
(15 up, 35 down)

Ø Flask sampling: flushing with 
10 flask volumes in a circular 
orbital at constant height (~3 
minutes per flask sample)

Aircraft 
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Instrumentation



Observed average profiles



Model evaluation of the planetary boundary layer above the Greenland Ice Sheet



Example of an improved meteorological simulation when 
increasing the vertical resolution

The UAS data (black lines) shows distinct atmospheric
layers

ERA-5 (red lines) has 4 vertical levels below 1500 m

MAR is run on a 24 vertical layer resolution with 13 
layers below 1500 m (dark blue lines), and run on a 40 
vertical layer resolution with 28 below 1500 m (light blue 
lines)



Temperature and humidity profile comparison UAS data (dots) to MAR model (contours)



Isotopic measurements



Surface impact on isotopic composition in the atmosphere



Isotopic composition of the atmosphere



d18O d-excess

Isotopic composition of the atmosphere

Same as in the Figure on slide 14 but a and c show the UAS data as contours instead of the the MAR model data (b,d). 
The left Figure shows d18O, and the right d-excess.





Simulation of the katabatic wind layer

Ø Simulated maximum of katabatic wind layer 
between 150 and 400 m.

Ø Wind UAS data in process, soon available



Calibration & isotopic measurement uncertainties

Rozmiarek et al., 2021: https://amt.copernicus.org/articles/14/7045/2021/
Wahl et al., 2022: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2022GL099529
Jones et al., 2017: https://amt.copernicus.org/articles/10/617/2017/
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