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(a) Purpose of study or research hypothesis
Responses of hydrological systems depending on various ranges of rainfall variance are all different and
need to be considered for hydrological modelling study. For this reason, a stochastic rainfall model has to
reproduce rainfall variance at hydrologically significant temporal unit. A method to combine stochastic
rainfall models is suggested to reflect hourly to yearly rainfall variance of observed rainfall.

(b) Key issue(s) or problem(s) addressed
Poisson Cluster rainfall Models (PCM), which is one type of stochastic rainfall model, have a modal
structural constraint that deprives this model of the ability to reproduce large time scales of rainfall
variance.

(c) Methodology or approach used
Firstly, a Seasonal AutoRegressive Integrated Moving Average Model (SARIMAM) is used to simulate
monthly rainfall. Secondly, this simulated monthly rainfall is downscaled to the time scale of one hour by
the Modified Bartlett-Lewis Rectangular Pulse Model (MBLRPM), which is one of the PCM. Thirdly,
sets of rainfall statistics, which consists of mean, variance, autocorrelation, and probability of zero
rainfall, were simulated based on the complex correlation structure between those statistics and
downscaled monthly rainfall. Lastly, the MBLRPM is calibrated using the sets of rainfall statistics.

(d) Results or conclusions derived from the project
The combined model was applied to 34 gauges located in the Midwest to the eastern United States with
various rainfall characteristics. Simulated rainfall precisely reproduces the first- to the third-order
statistics of observed rainfall in addition to the rainfall variance from the hourly to the annual timescales.
Results of frequency analysis of monthly maxima also shows more improved performance than
MBLRPM.

(e) Implications of the project relevant to congress themes
This combined model can improve accuracy of hydrological modelling by providing more realistic
simulated rainfall input data.
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