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Mid-long term change of particulate/dissolved 137Cs concentration
in river water and the impact of Typhoon Hagibis in 2019
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In dam lakes, dissolved 137Cs was likely to be adsorbed by the sediment 
during the flow of lake water, resulting in sink of dissolved 137Cs.

Dashed line : Approximation determined by data before 2019
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Significant decrease in 137Cs in the surface layer sediment from 2019 to 2020
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Hagibis would deposit soil containing little 137Cs (subsoil) in the dam lake

Dissolved 137Cs concentration
gradually decreased with 
seasonal variations, and 
temporary dropped immediately 
after major storm runoff events.

Typhoon 
name date

Total precipitation (mm) Max precipitation rate (mm h-1)
Uda river Mano river Ota river Uda river Mano river Ota river

Etau 9-11 Sep 
2015 459 443 487 67 51 47

Lionrock 29-30 Aug 
2016 195 161 224 37 28 33

Hagibis 11-13 Oct 
2019 598 447 495 75 51 65

Dissolved 137Cs in outflow water was 
higher than inflow water in winter

Introduction
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Dam lakes were a source of dissolved 137Cs before 2019 (annual budget)

Main storm runoff events in 2014-2019

River
name

Effective half-life (yr)
Dissolved 137Cs 137Cs in suspended solid

2014–2018 2019–2020 2014–2018 2019–2020
Uda 4.2 3.1 3.3 0.7

Mano 2.3 2.0 2.2 1.4
Ota 3.8 2.0 2.7 11.2

Dissolved and particulate 137Cs in river water
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After Hagibis, dissolved 137Cs in the inflow water 
were higher than outflow water throughout the year

Recovery of dissolved 137Cs concentration in dam outflow water
was much slower than in river water.

137Cs in river water can be divided into 
two main forms 

1. dissolved form : highly bioavailable 
2. particulate form : attached to SS

Dam lake likely turned from a source to a sink of
dissolved 137Cs after Typhoon Hagibis in 2019.

Since June 2014, particulate/dissolved 137Cs concentrations in river water, including dam 
discharge water have been measured monthly using a cartridge filter device (Tsuji et al., 2014)

Effective half-life of several yrs after 2011

Storm runoff events occurring every 
few years significantly change the 
137Cs dynamics of rivers.
(Chartin et al., 2017; Golosov et al., 2017).

Hagibis
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) 137Cs concentration in 
suspended solids decreased 
with a variation of order level. 

Etau Lionrock

Hagibis

Yokokawa dam

dissolved : 2.4–3.7 yr
(Nakanishi and Sakuma, 2017)

SS : 1.4–2.7 yr
(Taniguchi et al., 2019)

We investigated the fate of 137Cs in 
river water after the Typhoon Hagibis 
in 2019, the most extensive runoff
event after the 137Cs fallout.

Investigation sites

Ota river

Ota river

Change in the decrease rate of 137Cs after Typhoon Hagibis Effective half-life of 
dissolved 137Cs and 137Cs in SS 
accelerated after 2019.

Hagibis would have washed 
away a lot of 137Cs sources in 
the catchment (mainly forests)
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Comparison of dam inflow and outflow water
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* K+ and Ca2+ concentrations were not different  
between inflow and outflow water.

* NH4
+ concentration was in many cases not detected

(< 6 μg L-1)
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