The Earth & Environmental Science Dept, AEG Club, & ASI present:

Regions Under a Changing Climate

Groundwater systems
receive significant
recharge in high-altitude
headwater regions.
Seasonal and longer term
variations in surface
temperature and
precipitation are expected
under a changing climate,
which could substantially
.. impact groundwater
.- “~lF-8 recharge and subsequently

. - . - . - - - . - ~ -12 groundwater storage and
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan discharge to surface

waters downstream. These
headwater regions are hydrologically sensitive to surface temperature changes due to the presence of
frozen grounds that freeze and thaw seasonally and degrading permafrost. The freeze and thaw
processes lead to changes in subsurface hydrologic properties and dynamically impede or invigorate
groundwater flow. A key question is how seasonal and long-term surface temperature variations
impact recharge to groundwater and its interaction with surface water. This presentation addresses
this question as it relates to groundwater flow in headwater regions. Coupled heat transfer and
groundwater flow processes are modeled for two headwater catchments, one in the Colorado Rocky
Mountains and the other on the Tibet Plateau. These studies illustrate that shallow groundwater flow in
summer and early fall is most energetic as thawed ground promotes snowmelt infiltration, invigorating
the exchange between groundwater and surface water. Under increasing temperature scenarios,
groundwater discharge to surface may experience a several-fold increase in magnitude over the
decadal scale. While projected warming leads to increased groundwater discharge to surface waters, in
the long run, insufficient recharge upstream will make it challenge to sustain the discharge.
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Shemin Ge is Professor of hydrogeology in the Department of Geological
Sciences at the University of Colorado-Boulder. She received her Ph.D.
from The Johns Hopkins University in 1990, subsequently worked at
S.S. Papadopulos and Associates, and then joined the University of
Colorado in 1993. At the confluence of subsurface fluid flow physics
and rock mechanics, Ge's early research examined the effects of
tectonic deformation on paleo-fluid flow dynamics in sedimentary
basins. She has since moved on to explore interactions between
groundwater and earthquakes. She and her students and colleagues
study earthquake-induced groundwater flow as natural experiments to
reveal the hydrologic properties of geologic systems. They also explore
the mechanisms of seismicity induced by reservoir operation and
wastewater injection. Another thread of Ge's research relates to
groundwater resources and surface-groundwater interactions under a
changing climate with a focus on headwater regions. She has also
ventured into fracture flow and fault zone hydrology, as well as subsurface thermal energy
transport and storage. A list of her publications can be found at http://www.colorado.edu/GeolSci/
faculty/ge.htm. Ge has served the hydrogeologic and broader geoscience communities in various
capacities. She was Chair of the Hydrogeology Program Planning Group for the Ocean Drilling
Program from 1999 to 2002. She was Editor for Hydrogeology Journal and Associate Editor for
Geofluids and Journal of Ground Water. She recently served a two-year term as Program Director
for the Hvdroloaic Sciences Program at the US National Science Foundation.
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