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Fig.1 Location of the Lake Biwa and Yodo River Basin, Japan.
This research collected precipitation data at the circle and
triangle points which are the rain gauge stations inside (24
stations) and outside (37 stations) the basin, respectively.
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Table 1 List of the rain gauge stations selected in this research. Slope shows the results of the trend analysis of rainfall characteristics

discussed in subsection 3.1

Observatory Slope Observatory Slope

Precipitation Wet day Rainy day SDII Precipitation Wet day Rainy day SDII
Tarumi 6.3 —0.6" 0.0 0.1* Shuuchi 35 —04* 0.0 0.1**
Ibigawa 6.1 —0.2 0.1 0.1 Sonobe 16 0.0 0.0 0.0
Sekigahara 4.0 —0.2 0.1 0.1 Keihoku 79 —0.3 0.2 0.1
Ogaki 6.8 —0.2 0.2 0.1  Kyoto 3.9 0.1 0.1 0.0
Kamiishizu 9.1" —0.2 0.2 0.1 Nagaokakyo 1.3 —0.1 0.0 0.0
Hokusei 2.8 —04* 0.0 0.1* Kyotanabe 8.2* —0.1 0.2 0.1*
Kuwana 3.6 —0.3 0.2 0.1* Nose 7.0 —0.1 0.1 0.1*
Yokkaichi 7.0 0.1 0.2 0.1 Hirakata 57 —0.1 0.1 0.1*
Kameyama 1.8 —0.1 0.1 0.0 Toyonaka 45 —0.1 0.1 0.1*
Ueno 5.6 0.0 0.2 0.1* Osaka 55 0.1 0.1 0.1
Kasatoriyama 11.7* 1.0 0.5* —0.1 Tkomayama 5.8 —0.3" 0.1 0.1*
Tsu 2.7 0.1 0.2 0.0 Sakai 45 —0.2 0.1 0.1**
Nabari 6.4" —0.2 0.1 0.1 Kawachinagano 9.6" —0.1 0.2 0.1
Hakusan 72 0.0 0.1 0.1 Kumatori 6.6 —0.2 02 0.1
Kayumi 10.0 —0.1 0.2 0.1* Shitsukawa 6.5 —04* 0.1 0.1**
Fujisakatoge 25.5™* 0.9 0.7 0.1 Sanda 35 —0.1 0.0 0.1*
Miyagawa 12.7 —0.1 0.2 0.1 Kobe 6.1 0.0 0.1 0.1
Yanagase 84 —0.3 0.1 0.1  Nara 5.3 0.1 0.2 0.0
Imazu 9.5* —0.3" 0.3* 0.1 Hari 6.2 —0.3 0.1 0.1
Nagahama 7.5" —0.1 0.2 0.1 Tawaramoto 6.5" —0.2 0.2 0.1
Minamikomatsu 0.4 —0.5° 0.1 0.1* Soni 12.4* —0.1 0.3* 0.1**
Hikone 3.9 —0.1 0.1 0.0* Katsuragi 17.17 1.0 0.5 0.0
Omihachiman 35 —0.3 0.1 0.1 Ouda 7.4* —0.2 0.2 0.1
Higashiomi 3.2 —0.3" 0.2* 0.1 Gojo 4.1 —0.2 0.1 0.1
Otsu 2.5 —0.2 0.1 0.1 Katsuragisan 20,7 1.4 0.7 0.1**
Shigaraki 6.0 —0.3 0.2 0.1  Katsuragi_w 8.9* 0.4 0.2 0.1
Tsuchiyama —0.1 —04™ 0.0 0.0 Imajo 45 —04* 0.0 0.1
Mutsuyori 45 —0.3 0.0 0.0 Tsuruga 6.8 0.0 0.1 0.0
Miwa 1.3 —0.5" —0.1 0.1 Mihama 5.6 —0.3 0.0 0.1
Honjo 2.5 —04* —0.1 0.0* Obama 2.9 —04* —0.1 0.0
Miyama 2.6 —04* 0.0 0.1

(*p<0.05, *p<0.01, **»<0.001)
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Fig.2 Spatial distribution of (a) the average annual precipitation, (b) the average annual number of wet days, (c) the
average annual number of rainy days, and (d) SDII in the Lake Biwa and Yodo River Basin from 1983 to 2022.
Gray square points indicate the stations recorded the maximum or minimum of each precipitation index.
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Fig.3 Frequency (boxplots) and cumulative ratio (line graphs) of
wet events corresponding to 1-7 wet day durations. Open
circles indicate outliers.
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Fig.4 Frequency (boxplots) and cumulative ratio (line graphs) of
rain events corresponding to 1-7 rainy day durations. Open
circles indicate outliers.
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Fig.5 Frequency of wet and rain events corresponding to 1-7
wet day durations at 61 rain gauge stations. A white circle
indicates the median of event duration. A gray bar at each
rain gauge station has the same meaning as a boxplot.
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outliers.
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Fig.7 Spatial distribution of (a) the probability of a single wet day, (b) the conditional probability of 2 consecutive wet days, (c) the
conditional probability of 3 consecutive wet days, (d) the probability of a single rainy day, (e) the conditional probability of 2
consecutive rainy days, and (f) the conditional probability of 3 consecutive rainy days in the Lake Biwa and Yodo River Basin.
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Abstract

Forty years of daily rainfall data series around the Lake Biwa and Yodo River Basin were analyzed
to investigate the characteristics of consecutive wet/rainy days. Regionalization was conducted to
reveal the regional differences in precipitation characteristics. The results revealed that more than
90% of the historical events with rainy days, in which rainfall amount is more than 10.0 mm,
converged within 2 days. This indicated that the critical rainfall duration of flood management in the
basin needs to be shorter than 2 days though the spatial difference should be considered depending on
the region. Estimation of conditional probability revealed that particularly rainy days are likely to
continue not only in the northern part but also in the eastern and southeastern parts of the basin. The
methodology used in this research could provide useful information to determine the critical rainfall
duration for local flood management in the basin.

Key words: conditional probability, critical rainfall duration, geographic information system, flood
risk assessment, kriging




