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EGRIP Camp 75.6°N, 36.0°W



EastGRIP Greenland
75.6°N, 36.0°W, 2708 m a.s.l. (8885 feet)






Willi Dansgaard 1923- 2011

From W. Dansgaard, Tellus November 1964



—— Sample inlets



Closing the Water Vapor Exchange Budget between the Ice Sheets and Free Atmosphere

The mean diurnal cycle on days with clear sky and calm weather.
Stacked based on diurnal cycles between Julian days 180 and 190.

(From Steen-Larsen et al. 2013)



Water vapor isotopes challenge assumptions

The snow Isotopes change with the

New surprises atmospheric water vapor isotopes

Preciprtation

(Steen-Larsen et al. 2014)

, PARADIGM SHIFT .
lce core isotopes are > What controls the water vapor isotope

not only governed by flux between the snowpack and the
precipitation isotopes atmosphere and how important is it/

This challenges 50 years
of assumptions




Why Measure Water Vapor Isotopes?

Water vapor is the strongest natural greenhouse gas and transports large
amounts of energy through latent heat.

Important for: radiative transfer, cloud formation, weather and climate

Water vapor deposition and sublimation are largely unconstrained terms
in surface mass balance of the Greenland ice sheet.

Uncertainty remains in water vapor in the atmospheric boundary layer
above the ice sheet, and how much is exchanged with the free
troposphere.

Ground truth is needed for satellite data and atmospheric models

Better understanding of the transfer function of climate from the
atmosphere to the ice core isotope record.



EGRIP

https://livingatlas2.arcgis.com/arcticdemexplorer/






Mass balance changes from surface melt and ice berg calving

MODIS

(From Hall et al. 2018)



The 2019
Melt year in
Greenland

Data from Danish Meteorological
Institute
polarportal.dk/en/greenland/surfac
e-conditions/

Model estimates are from DMlI's
regional climate model HIRHAMS5



Water vapor

Examples of water vapor maps of the Greenland Ice Sheet derived from the
Collection 6 MODO5 standard MODIS product, for June through September 2015
( from Hall, et al. 2018).

Note: The water vapor below clouds is not seen by MODIS near-IR channels; this
could result in biases when using a time series of WV data.



Greenland Average daily vapor flux estimates

Regional Atmospheric Climate Model (RACMO2.3)

Boisvert et al. 2016

Estimates of loss due to sublimation range from 6% to 18% of (39 to 120
gigatonnes/year (Boisvert et al. 2016: 6%, Lenarts et al. 2012: 12%; Box and
Steffen, 2001:18%).









June 7, 2018 flight with samples taken in pairs
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Sample Pod Nose Cone

Electrical-coms connection
to S2 flight computer

6 x ~500 cc glass flasks
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Inlet system to introduce water standard and samples to CRDS System
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Biases remain for
independent
measurements of

water vapor and TROPOspheric Monitoring Instrument

isotopes (TROPOMI) on the Copernicus Sentinel-5
Precursor satellite. launched in 2017, for
a nominal lifetime of 7 years









Maximize data density in space and time

Develop potential for sampling other gases

Collaborate with other groups to co-measure and validate other systems

Lessons Learned

e Keep batteries warm
* Avoid dependence on a compass
* Always plan for the unexpected



Case STX 485 Quadtrac pulls the Dome on skis

14 meters tall, 47 tons
Towed ~ 500 km across Greenland






Sharpeye SxV High Performance X-
band ground surveillance radar system

 Up to 80 W radiated power

* Weight: 20 Kg

* Power: 150 watts 9- 32 volts DC
 Range: 5 Km person, 15 km vehicle






https://seec.colorado.edu/act/





