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Article impact statement: Fiber optic temperature sensing and stream temperature modeling were used to
characterize groundwater discharge in a stream in New Zealand.

Abstract

The Ngongotaha Stream was used as a case study to assess the applicability of �ber optic
distributed temperature sensing (FODTS) to identify the location of springs and quantify
their discharge. Thirteen springs were identi�ed, mostly located within a 115 m reach,
�ve discharged from the right bank and eight from the left bank. To quantify
groundwater discharge, a new approach was developed in which the one‐dimensional
transient heat transport model was �tted to the FODTS measurements, where the main
calibration parameters of interest were the unknown spring discharges. The spatial
disposition of the groundwater discharge estimation problem was constrained by two
sources of information; �rst, the stream gains ∼500 L/s as determined by stream�ow
gauging. Second, the temperature pro�les of the left and right banks provide the spatial
disposition of springs and their relative discharges. FODTS was used to measure stream
temperature near the left and right banks, which created two temperature datasets. A
weighted average of the two datasets was then calculated, where the weights re�ected
the degree of mixing between the right and left banks downstream of a spring. The new
approach in this study marks a departure from previous studies, in which the general
approach was to use the steady‐state thermal mixing model (Selker et al. 2006a;
Westho� et al. 2007; Briggs et al. 2012) to infer groundwater discharge, which is then
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used as an input into a transient model of the general form of equation to simulate
stream temperature (Westho� et al. 2007).
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