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Abstract: Low flow prediction is important for water management to support ecosystem functioning and 

biodiversity preservation in dry season and during drought events (Aryal et al., 2020). Prediction of low flow is 

often done by hydrological modelling or statistical relationship with climate variables and catchment 

characteristics (Chagas et al., 2024). However, hydrological models often prioritize high-flow performance at the 

expense of low-flow accuracy, while statistical models face challenges in accounting for anthropogenic influences 

such as irrigation.  

We propose an alternative approach that uses land surface temperature (LST) to predict low flows. Low flows are 

closely linked to shallow groundwater storage, which supports groundwater-dependent vegetation (GDV). When 

groundwater levels decline to critical thresholds, GDV begins to show stress signals, which can be detected via 

canopy temperature and reflected in LST. Therefore, spatial and temporal patterns of LST may carry information 

about shallow groundwater storage and, consequently, low flows. 

We test this hypothesis in selected catchments across Australia, exploring the potential of LST-based indicators 

for low-flow prediction. Results show that in 61% of catchments, low flow has a significant 2–6 month lagged 

linear relationship with LST, with R2 >0.6, indicating that low flow in dry months can be predicted 2–6 months 

in advance based on remotely sensed LST and its derived variables.  

This approach offers a novel pathway to integrate LST data into low-flow forecasting, with implications for 

understanding low-flow pattern and improving water resource management during dry periods (Peterson et al., 

2021). 

 

Figure 1 Preliminary relationship between LST and low flows. (a) Highest coefficient of determination (R2) patterns 

between LST and low flow at different lead times (months). (b) Lead time of prediction across catchments. 
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