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Long-Term Trends in the Ambient Dose Rates of Cesium-134 and Cesium-137 in Tokyo, Japan

Satoko FUJIE?, Tokuko TSUNODA?, Minako ATHARA?, Teruaki KINOSHITA?, Akiko INOMATA?

This study analyzed the long-term trends in the ambient dose rates of cesium-134 (134Cs) and cesium-137 (*’Cs) at seven monitoring
posts in Tokyo and characterized their decay behavior from June 2011 to December 2024. The initially high dose rates of 13*Cs, with a
physical half-life of approximately two years, declined rapidly. Meanwhile, 3’Cs, with a longer half-life of about 30 years, persisted but
gradually declined over time. At the beginning of the monitoring period, the dose rates were highest at the Edogawa station, indicating
greater deposition of radioactive Cesium than that at other stations. '3*Cs disappeared at around 2024 at Edogawa, around 2021 at Ota
and Adachi, and around 2019 in the Tama area. By the end of 2024, the '*’Cs dose rate was approximately 10 nGy/h at Edogawa and
about 2 nGy/h at Ota and Adachi. No significant declining trend was observed in the Tama area.

An exponential decay analysis yielded high coefficients of determination (R> = 0.91 — 1.00) for '3*Cs, confirming a distinct exponential
decay pattern of this radionuclide. In contrast, the R* values of *’Cs ranged from 0.42 to 0.91, likely reflecting the smaller initial dose
rate and longer half-life of this radionuclide. The estimated environmental half-lives of '3*Cs and '3’Cs were 1.3 — 1.7 years and 2.9 - 9.5
years, respectively, both lower than their respective physical half-lives. Retrospective estimates as of March 21, 2011, indicated the
highest dose rates at Edogawa (107 and 25 nGy/h for 13*Cs and '3’Cs, respectively), followed by Adachi, Ota, and Shinjuku. The levels
in the Tama area were approximately one-tenth those at Edogawa. Based on future projections, the 13’Cs dose rates will fall to below 1
nGy/h around 2032 at Ota, around 2036 at Adachi, and around 2056 at Edogawa.

Keywords: monitoring post, ambient dose rate, pulse height distribution, response matrix method,
Fukushima Daiichi Nuclear Power Plant accident, Cesium-134, Cesium-137, coefficient of determination,

half-life, retrospective estimation, future projection
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