A study on the Relationship between Water Temperature and Ripple size in Sand Bed: Flume Experiment Investigation

Yunhyeong Lee
Morphodynamics and Quantitative Stratigraphy Lab

Current ripples are organized in most sand-bed streams, which exhibit dimensions that correspond to the properties of flow and sediment. Due to the correlations, the size of ripple has been studied as a tool for interpreting both paleo- and extraterrestrial depositional environments. Despite numerous research in modern and ancient ripples, question still remains regarding the correlation between water temperature and the size of ripples. In this study, we conducted experiments using a flume (4m × 1m × 0.13m) to quantify the relationship between water temperature and the dimensions of ripples. A total of eight experiments was performed at temperatures over a range of 8˚C to 45˚C. We measured various ripple geometries, including wavelength, height and slopes of both lee and stoss faces. Additionally, we employed a new data compilation to expend our understanding of ripple formation and to develop a scaling relation for height of ripples forming under unidirectional flow. The fully developed ripples show the following trend with decreasing water temperatures: 1) longer wavelengths and 2) greater heights. However, the slopes of lee and stoss faces remain within a consistent narrow range regardless of water temperature. This suggests that changes in fluid viscosity due to the applied temperature variations can cause measurable changes in ripple dimensions, which we could predict using the findings of previous studies (e.g., ripple wavelength) but easily ignored. The new scaling relation shows that ripple height scales with water temperature, sediment size and shear velocity. Through this study, the previously proposed correlation between wavelength and viscosity, as a function of water temperature, is experimentally validated, and additionally, the relationship between ripple height and water temperature is newly established, leading to a complete predictor describing ripple size. Furthermore, the insight gained from this study will provide a better tool to for interpreting the paleo-temperature through the size of recorded ancient ripples. 
