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Abstract

Estimating the Rate of Infiltration of Stormwater Volume by a Non-parametric Method Using the
Component Decomposition Method of Sewage Temperature

Katsumi Sato, Susumu Nakane, Takayuki Hotta, Iwahito Takahashi, Seiji Hosaka and Hiroaki Morita

The temperature of sewage flowing through sewer pipes fluctuates due to the infiltration of
stormwater.In the previous report, the measured sewage temperature was decomposed into long-term
fluctuation water temperature, periodic fluctuation water temperature, and irregular fluctuation water
temperature. Irregularly fluctuating water temperature due to infiltration of stormwater was further
classified into fine weather and rainy weather, and regressed in the form of a parametric distribution
for each. The effect of infiltration of stormwater was evaluated from the difference in irregularly
fluctuating water temperature distribution between fine weather and rainy weather. However, it was
difficult to analyze a small catchment area with this method.In this study, irregular water temperature
fluctuations during fine weather and rainy weather are represented by non-parametric kernel density
distributions. Then, the cumulative probability curve of kernel density was used to estimate water
temperature in clear weather. This clarified the amount of water temperature fluctuation.This method
also enables the analysis of narrow catchment areas. Furthermore, we estimated the water
temperature in fine weather from rainwater temperature and sewage temperature, and then estimated
the rate of infiltration of stormwater volume.
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