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Abstract
More rivers are projected to dry up and transition to disconnected systems in unprecedented duration and frequency. Surface-groundwater interactions including connectivity remain a challenge to characterize, especially for managed-ephemeral rivers such as the lower Rio Grande in southern New Mexico, where conjunctive use for irrigated agriculture is prevalent. This investigation used a noninvasive and spatially distributed geophysical method for mapping the sediments and water table below and adjacent to the Rio Grande River. Accompanying the geophysical data are ancillary data that included water levels in the river and adjacent wells, water electrical conductivity, and surface water temperature. The relationships between bulk conductivity from the geophysical analysis versus the large array of ancillary data helped us narrow down the driver of observed temporal changes in connectivity. The results point to the water temperature as a main influence on the changing bulk conductivity models. The indirect correlation was hypothesized to manifest from a time lag of losing surface water upgradient, which caused the changes in bulk conductivity and surface water temperature to be out of phase. This type of spatiotemporal groundwater level assessment advances our disconnection process characterization capabilities and understanding.
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