
 

 

 

Background
Dr. Colin J Gleason is an Associate Professor of Civil and 
Environmental Engineering at the University of Massachusetts 
Amherst. He received his PhD at UCLA in Geography in 
2016. He focuses on translating process based hydrology and 
geochemistry to global scales through extensive Arctic 
fieldwork, satellite data processing, and geomorphically 
informed modelling and data assimilation. He is an NSF 
CAREER awardee, a NASA New Investigator, the Director for 
Calibration and Validation of U.S. Inland Hydrology for the 
upcoming NASA SWOT satellite, and member of the Science 
Teams for NASA’s SWOT and High Mountain Asia programs. 
He builds wooden canoes and enjoys board games with 
complicated rules, being snobby about tea, and gardening.

Primary data collected from satellites is enabling 
process-based quantifification of global hydrology. Our 
recent work on river discharge estimation combined 
flfluvial geomorphology, traditional hydraulic routing, 
and data assimilation to estimate daily flflows in every 
river in the Pan-Arctic wider than 3m- some 500,000 
rivers in total. This perspective on hydrology revealed 
that up to 17% more freshwater left the world’s rivers 
and entered the Arctic Ocean than previously thought, 
and the acceleration of that increase was a factor of up 
to 3.3 times larger than previously thought. On the back 
of these new understandings of water mass flflux, we can 
also interrogate constituents in the river system. Our 
recent work leverages the Bayesian construct of water 
quantity remote sensing to estimate the gas exchange 
velocity of CO2 n rivers as successfully demonstrated 
from synthetic data for the upcoming SWOT satellite. 
Taken together, I argue that one of hydrology’s many 
current transformations is applying process based 
knowledge at global scales, and that satellite data are 
the primary driver of this transformation.
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