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Development of Simulation Method for Predicting and Allocating
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Abstract

This study proposes a stochastic inflow estimation model for the reservoir by taking
into account the uncertainties in the rainfall characteristics, including the annual number
of the rainstorm events, rainfall duration, depth, inter-event time and storm pattern. The
proposed stochastic inflow estimation model is developed by incorporating the
non-normal correlated variables Monte Carlo simulation into the Sacramento soil
moisture accounting (SAC-SMA) rainfall-runoff model. Then, a water resource allocation
model (Ribasim) is adopted to estimate the outflow for the reservoir treated as the water
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resource for the associated water-supply system with the simulated inflow from the
stochastic inflow estimation model. The variation in the reservoir outflow and water
resource can be evaluated in accordance with the results from the Ribasim model
integrating with the proposed stochastic inflow estimation model. The Tseng-Wen
Reservoir watershed is selected as the study area and associated recoded hourly rainfall
and discharge from 2005 to 2012 are used in the model development and application. The
results indicate the annual number of the rainstorm events has a significant variation. In
regard to the remaining rainfall characteristics, the coefficient of variation (CV) of the
rainfall duration is less than the CVs of the rainfall depth and inter-event time, and the
rainfall depth is negatively related to the inter-event time. This possibly leads to the
drought risk attributed to the long inter-event times in association with the low rainfall
depth. In addition, various types of the storm patterns may take places in the study area.
In summary, there are obvious uncertainties in the rainfall characteristics which result in
the variation in the inflow for the Tseng-Wen Reservoir. With respect to the uncertainty
analysis for the inflow, the high ten-day inflow frequently occurs from Feb to May at the
maximum value of 1000 m®/s; whereas, the low ten-day inflow (on average 500 m®/s)
would be measured in the remaining months. Eventually, Through the uncertainty
analysis for the ten-day outflow resulting from the Ribasim model, there are significant
variation in the ten-day outflow on January, March, August and September under
consideration of the change in the rainfall characteristics. This reveals that the
aforementioned variations in the ten-day outflow impact the reliability of the water
supply from the Tseng-Wen Reservoir with high likelihood.

Keywords : Rainfall characteristics, rainstorm simulation, reservoir inflow, . Water
Resources Allocation
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