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Abstract

With growing concerns about ever-increasing anthropogenic greenhouse gas emissions, it is crucial to enhance preparedness for
unprecedented extreme weathers that can bring catastrophic consequences. In this study, we proposed a stochastic framework that
considers uncertainty in weather forecasts for flood analyses. First, we calibrated a simple rainfall-runoff model against observed hourly
hydrographs. Then, using probability density functions of rainfall depths conditioned by 6-hourly weather forecasts, we generated many
stochastic rainfall depths for upcoming 48 hours. We disaggregated the stochastic 6-hour rainfalls into an hourly scale, and input them
into the runoff model to quantify a probabilistic range of runoff during upcoming 48 hours. Under this framework, we assessed two
rainfall events occurred in Bocheong River Basin, South Korea in 2017. It is indicated actual flood events could be greater than
expectations from weather forecasts in some cases; however, the probabilistic runoff range could be intuitive information for managing
flood risks before events. This study suggests combining deterministic and stochastic methods for forecast-based flood analyses to
consider uncertainty in weather forecasts.
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Fig. 1. Study area (Bocheong river basin in South Korea)
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Table 1. The NSE matrix of Kirchner model. The years in rows and columns indicate calibration and validation years, respectively

2007 2008 2009 2010 2011 2012 2013 2014 2015
2007 0.67 -0.41 0.45 0.71 0.74 0.78 0.78 0.60 -2.78
2008 0.55 0.61 0.40 0.67 0.75 0.62 0.48 0.49 -2.61
2009 0.45 -1.61 0.55 -0.47 -0.26 0.39 0.50 0.53 -1.47
2010 0.60 0.28 0.39 0.76 0.76 0.73 0.65 0.52 -6.01
2011 0.65 0.09 0.42 0.75 0.78 0.78 0.76 0.58 -3.04
2012 0.66 -0.60 0.39 0.64 0.77 0.81 0.72 0.58 -6.40
2013 0.66 -0.74 0.44 0.66 0.73 0.78 0.74 0.59 -4.56
2014 0.02 -7.28 0.40 0.51 -0.18 -0.32 -0.82 0.47 -14.02
2015 0.34 -3.93 0.48 0.44 -0.18 -0.13 0.t30 0.55 -1.29
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Fig. 4. Empirical cumulative probability functions of observed precipitation for each forecast interval
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