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 California’s precipitation has the highest level of year-to-year variability observed in the 
United States (Dettinger et al 2011). This variability is expected to increase with future climate 
change. Research finds that the likelihood of the main driver of California’s droughts - 
concentrated high pressure off the state’s coast barring moisture from reaching the shoreline - 
is expected to increase approximately three-fold under climate change (Swain et al 2014).  
Concurrently, there is an expected increase in the frequency of intense storms during wet 
years (Gao et al., 2017). In preparation for such events, it becomes important to forecast water 
storage and release from its various environmental sinks for proper water resource 
management. However, identification of the appropriate timescales over which such hydrologic 
processes occur is one of the most salient challenges for modeling storage releases (Benettin 
et al., 2015; Gibson et al., 2002; McGuire & McDonnell, 2006; McNamara et al., 2011; Skøien et 
al., 2003). My work looks to address this challenge of distinguishing critical release response 
times, expanding on previous studies analyzing flow responses in the Sierra Nevada. Godsey 
et al. have shown Sagehen Creek’s low flows exhibit a ‘memory effect’, in finding a relationship 
between the low flows during wet years and the previous year’s snowpack, in addition to that 
of the current year (Godsey et al, 2013). I am using statistical techniques from information 
theory to resolve such critical timescales, for a broader set of variables and over a longer 
period of time than previously done, to (1) get a better understanding of the various response 
times of the system to improve forecasting, and (2) analyze how/whether these timescales 
have been altered by changes to the climate over the past 50 years. 
 
References  
     Benettin, P., Kirchner, J. W., Rinaldo, A., & Botter, G. (2015). Modeling chloride transport using travel time distributions at Plynlimon, Wales. Water 
Resources Research, 51(5), 3259–3276. https://doi.org/10.1002/2014WR016600  
     Dettinger, M.D., F.M. Ralph, T. Das, P.J. Neiman and D. Cayan. 2011. “Atmospheric rivers, floods, and the water resources of California” Water 3: 
455.  
     Gao, X., Schlosser, C.A. (2017). Twenty-First-Century Changes in U.S. Regional Heavy Precipitation Frequency Based on Resolved Atmospheric 
Patterns. J Clim 30:2501–2521  . https://doi.org/10.1175/JCLI-D-16-0544.1 
     Gibson, J. J., Aggarwal, P., Hogan, J., Kendall, C., Martinelli, L. A., Stichler, W., Rank, D., Goni, I.,  Choudry, M., Gat, J., Bhattacharya, S., 
Sugimoto, A., Fekete, B., Pietroniro, A., Maurer, T., Panarello, H., Stone, D., Seyler, P., Maurice-Bourgoin, L., Herczeg, A. (2002). Isotope studies in 
large river basins: A new global research focus. Eos, Transactions American Geophysical Union, 83(52), 613–617. 
https://doi.org/10.1029/2002EO000415  
     Godsey, S. E., Kirchner, J. W., and Tague, C. L.: Effects of changes in winter snowpacks on summer low flows: case studies in the Sierra Nevada, 
California, USA, Hydrol. Process., 28, 5048–5064, doi:10.1002/hyp.9943, 2014 
     McGuire, K. J., & McDonnell, J. J. (2006). A review and evaluation of catchment transit time modeling. Journal of Hydrology, 330(3), 543–563. 
https://doi.org/10.1016/j.jhydrol.2006.04.020  
     McNamara, J. P., Tetzlaff, D., Bishop, K., Soulsby, C., Seyfried, M., Peters, N. E., Aulenbach, B. T., and Hooper, R. (2011). Storage as a Metric of 
Catchment Comparison. Hydrological Processes, 25(21), 3364–3371. https://doi.org/10.1002/hyp.8113  
     Skøien, J. O., G. Blöschl, and A. W. Western (2003), Characteristic space scales and timescales in hydrology, Water Resour. Res., 39, 1304, 
doi:10.1029/2002WR001736, 10.  
     Swain, D., M. Tsiang, M. Haugen, D. Singh, A. Charland, B. Rajaratnam and N. Diffenbaugh. 2014. “The Extraordinary Californian Drought of 
2013/2014: Character, Context and the Role of Climate Change”  


