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R — mean soil erosion rate (kg m~ yr''), B — bulk density
of the soil (kg m™). d — depth of plough layer (m).
X — percentage reduction of *’Cs inventory. A, — local
7Cs reference inventory (Bqm™). A — ’Cs inventory at
the sampling point (Bq m™). T — time elapsed since be-
ginning of "*’Cs accumulation (yr).
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where:

A(f) — cumulative ’Cs activity per unit area (Bq m?) at
time . R — soil erosion rate (kg m™ y1™). d,, — the average
plough mass depth (kg m™: d,, = d-B). A — the radioactive
decay constant for ’Cs (yr™), I(f) — annual **’Cs deposi-
tion flux (Bq m™ y1™).
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where:
" — fraction of freshly deposited *’Cs removed by ero-

sion before mixing into the plough layer, P — particle size
correction factor.
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where:

y - proportion of annual Bl input susceptible to re-
moval by erosion depending on local agricultural and
rainfall conditions: A — the relaxation mass depth of the
initial exponential distribution of Y7Cs in the soil profile
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where:

Y is the mean annual soil loss (kg m™). ¢ is the calendar

year when X was measured and other parameters are

defined as in PM and RMBM models.
SMBM Tif, 4 137Cs O Fi% 1963 4FICF A L7z LE LT\ 5, SMBM (% 1963 LSO, F =

NI TA VI D Cs DILENRVHIE T A A[ETH 5,




SCRER ID ; 13-12-022

THRRREOFREIL, RRLBMNTA—FE  d B H », P. %225%8KD Cs ILEREIIHT LT =
NI TAYVHED Cs thEREDOEIGE AV TENE T, S /37 A —Z i) Tablel (2R~
SNTW5, £ Figllo, AU T A= EZHWT4->DFT V2 L iThbh- HEEEDFHE

FERNBRINTND
500
/

sa0d | e ST SMBM #
- ——-¥-—— MBM
5 —w—g—e RMEM /
= v I
2 3001 /" /
o - i
m PR LA
5 2001 P /(J
2 -7 &
5 - N2
= ~¥ ._}r:;?f

100 O
@ _’,X o g_, v -~

» o S g S S
0 ‘.v.-—..—'.—
T T T T T
0 20 40 &0 80
loss of '*"Cs inventory (%)

Fig. 1. Results of soil erosion calculations based on 37Cs inventory
data. Calculations performed for four models: PM. MEM, SMEM and
RMBM (description of the models in the text).
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Table 2. The obtained values of sensitivities of the RMBM to the
parameters P, ¥ and H.

The loss of ¥7Cs inventory (X), (%)

20 40 &0
Parameter Sensitivity
H 0.56 0.50 0.37
¥ 0.71 074 077
P -0.88 0395 -1.14
Ch 0.14 0.16 0.13
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where: B
Agy and A4, are post-Chemobyl and total YCs nvento-
ries respectively.
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The accident in Chernobyl nuclear power plant in 1986 presents another problem for the soil
erosion determination by a 137Cs method because a large part of Europe was contaminated by the
caesium released during this event. In case of SMBM or PM, this additional deposition cannot be
accounted for and makes the calculation of soil erosion rates incorrect. MBM and RMBM require
annual values of 137Cs deposition and correct values of post-Chernobyl caesium fallout are
essential for them. In the short period directly after the Chernobyl accident, it was possible to
calculate the share of the Chernobylcaesium in the total caesium by measuring another caesium
isotope— 134Cs. This isotope has a short half-life time (about 2 years) and had been once used as a
tracer of the post-Chernobyl deposition. But now, about 20 years later, this possibility is no longer
available. Another solution of this problem is to use the local rainfall record and its correlation

with the global Cs fallout (Poreba and Bluszcz, 2007).
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