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A feasibility research on soil erosion rate by using ’Cs atmospheric deposition: A case
study of Liaodong Bay. ZHANG Ke-xin, PAN Shao-ming” , XU Yi-hong, CAO Li-guo, HAO
Yong-pei, WU Meng-meng, REN Shan, HUANG Ya-nan (Key Laboratory of Ministry Education
of Coastal and Island Development, Nanjing University, Nanjing 210023, China).

Abstract: Anthropogenic radionuclide *'Cs released from atmospheric nuclear tests, major nu-
clear reactor accidents, and other sources can be detected in the environment in most parts of the
world. In this paper, we investigated the '*’Cs atmospheric deposition in the Liaodong Bay based
on the records of '”’Cs atmospheric deposition and precipitation in Tokyo and Akita in Japan. Ad-
ditionally, a practical method for soil erosion rate was studied by using *’Cs atmospheric deposi-
tion and developing a model. The results indicated that the cumulative atmospheric deposition in-
ventory of ’Cs was estimated to be 1614 Bq - m~>( decay corrected to 2009) from 1957 to 2008
in the Liaodong Bay. The value of " Cs atmospheric deposition can be seen as the reference in-
ventory to estimate for the soil erosion rate. The average soil erosion rate ranged from 17.39—
38.92 t - hm™ - a”' computed by the "’Cs atmospheric deposition. However, the average soil e-
rosion rate ranged from 11.97-44.94 t - hm™ + a™' using the local reference inventory. This is
mainly because we had considered the "*’Cs atmospheric dry deposition since 1964 and the *"Cs
cumulative atmospheric deposition after 1990, thus, leading to the average result higher than that
of Yang et al. (2000). Additionally, the variation coefficient (30.5%) was lower than that
(49%) by Yang et al. (2000). This indicated that the dispersion of using the method in present
study was also lower than in previous studies. Statistical analysis of the erosion rate derived from
the two methods does not show significant difference, which demonstrated that the '’Cs atmos-
pheric deposition is a feasible way to estimate the soil erosion rate.

Key words: "“Cs; atmospheric deposition; soil erosion rate; Liaodong Bay.
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Fig.1 The wet and dry deposition flux of '’ Cs in the study area
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Table 1 Average soil erosion intensities in Liaodong Bay

RHEs BE TG L L’ L
(m)  BE* (tehm™ (t-hm™? (t-hm™
(Bg-m?) -ah) ~a) ca!)
HHE DL-CO1 03 1219 34.27 23.95 26.4
FER DL-C02 0.3 1421 22.35 11.97 18.8
JZ-C01 0.3 1072 39.13 35.93 28.1
JERE  DL-02 0.5 764 26.80 44.94 26.2
FES JZ-01 0.5 1140 18.09 18.69 14.0
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