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Recent advancements in Earth surface process research have emphasized the importance of quantifying erosion and sedimentation as key factors shaping both terrestrial and marine environments (NSF, 2020). Sediment transport, including both suspended and bedload components, is fundamentally linked to landscape evolution and the formation of geological records. Because these processes are often sensitive to temperature, understanding how sediment transport responds to thermal variation is crucial for predicting short-term sediment dynamics under climatic extremes and reconstructing past environmental conditions from sedimentary archives. 
The influence of water temperature on sediment transport has been widely investigated for suspended load, with consistent findings that higher temperatures reduce sediment concentration due to increased settling velocity. However, the effect of temperature on bedload transport remains unclear, with previous studies reporting conflicting qualitative results and a lack of quantitative analysis.
 In this study, we aim to quantitatively assess the impact of water temperature on bedload transport under ripple bed conditions. Two approaches were applied to predict bedload transport rate: a mechanics-based method using established bedload equations, and a morphology-based method relying on bedform height and migration rate. Preliminary results from both methods suggest opposing trends. While the mechanics-based approach predicts decreasing transport with increasing temperature due to reduced viscosity-driven shear stress, the morphological approach suggests increased transport, driven by the enhanced migration rate of bedforms at higher temperatures. 
To validate these predictions, flume experiments were conducted using uniform quartz sand under varying temperature conditions. Initial observations indicate that higher temperatures promote faster bedform migration despite a slight reduction in bedform height. Only partial experimental data have been processed to date, but early comparisons suggest that the morphology-based estimates align more closely with the measured values. 
These findings highlight the critical role of bedform migration rate in understanding temperature effects on bedload transport and emphasize the need to develop empirical relationships for migration rate under different thermal conditions.

