Does groundwater pumping affect ground surface temperature?

It is observed that the air temperature in the North China Plain (NCP) has been
increasing since 1970s when a regional cone of depression was formed due to
groundwater over-pumping. Does groundwater pumping affect ground surface
temperature? We answer this question by building a coupled Parflow.CLM model
representing subsurface and land-surface processes and their interactions in the North
China Plain (NCP) at high spatio-temporal resolutions. The model was validated using
the water and energy fluxes reported in previous studies and from the JRA-55 reanalysis
and then applied to examine the impacts of groundwater pumping and irrigation on the
ground surface temperature (GST). Results show that groundwater pumping
significantly affects GST in the NCP and that changes of water table depth (WTD) can

- significantly affect land surface heat fluxes when WTD ranges roughly between 0.01-
10 m. The subsurface acts as a buffer to temporal variations in heat fluxes at the land-
surface, and long-term pumping can gradually weaken this buffer, leading to increases
in the spatio-temporal variability of GST of hotter summers and colder winters. The
variations of GST are expected to increase faster initially and gradually slow down due
to the nonlinear behaviors of GST with WTD. The findings from this study in the NCP
may have implications for other regions with groundwater depletion. A briefly
introduction to the Southern University of Science & Technology and its School of
Environmental Science & Engineering may also be presented in the seminar if time
allows.
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