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Quantitative Model of Soil Deposition Rate Constructed by Using **'Cs

CUlJuyan, YANG Hao, DU Ming-yuan, WAN G Yi-hong
(School of Geography, Nanjing Normal University, Nanjing, Jiangsu 210046, China)

Abstract : According to mass balance model and the assumption that before ™ Csin plow layer was mixed for

a uniform distribution, the surface of cultivated soil would form a surface enrichment layer , a quantitative
model was developed to relate the amount of **" Cs enrichment from the cultivated soil profile to soil deposi-
tion rate. During the construction of the model , the depth of surface enrichment layer , the ** Cs depth distri-
bution pattern in enrichment layer , the **' Cs decay constant , the *** Csinput fraction, the depth of plow lay-
er , and sampling year were consdered. Resultsfrom the mode construction prove that the relationship be-

tween the rate of soil deposition and **'Cs enrichment is neither linear nor logarithmic.
137

Keywords: =’ Cs; soil deposition rate; quantitative model
[11-12] [13] [14]
[15]
W ®¥cs 20 50 —70 ¥ cs
, 30.1a (4049
1 1 137 CS |
( )
40 a (271
1965 ,Rogowski Tamura 40 a , Low-
Y Cs ,  ance ,
137 CS ,
, , Zhang Kachanoski
, 137 CS ,
; ,  Zhang ¥ Cs
¥'Cs ¥ Cs 1963
[10] [16]
:2008-06-19 :2008-09-11
: “ " (40873071) ;
(20071055BJ0150)
(198393, (), , , E mail :juyancui @126. com

(1905, .( ), , , , E mail :yanghao @njnu. edu. cn



100 29
137 CS ( (7) 137 CS
137 Cs , , 187 Cs
137CS , , 137 CS’ 3
, 3.1 “Cs
t, % Cs (F)
1 o _
FF=RCr (t=1,2,3, ,N) (2)
R —— t ¥Cs (
, 137 Cs ) , t 137 Cs
, ; , (%) ; Cr YCs
, N
' 2R =100% (3)
' C
S=(S-1+FR+P)k,(t=1,2,3, ,N) (D ( ) .
(S —— t B Cs ’
[ 137 Cs ( Cr) Cr, Cr
By m); F— t Cs (Bg/ m) ;
P t 157 Cs ,
2 .
(Bq/'f;)' N — M M K'RiCr+ K" "ReCr+ K" R Cr+ + (g
K Cs (O. 977) kRn-1Cr + RvCr = Cr
1954
137
Cs : K'Ri+ KR+ K *Rs +  +
137 CS (5)
KRV + Ry = Wy
W ,
2 Y¥'Cs
Ca
(1) : , Cr =W, (6)
(el Fit = RiCr/ Wn (t=1,2,3, , N) (7
(20 1954 ' Cs 197 g ©
, 1954 1971
: ¥ Cs , 1986
, 137 CS
(3) ¥ Cs , Owens (1996) ,
: 1954 1990 ¥ Cs 1
(4) ¥ Cs 3.2 Y¥Cs
’ . ’ 137 CS ! ’
he t (m) ,H
(5) *'Cs : (m) , :
, (h/ H + th) t ¥ Cs
(6) ( Pt) (St- 1+ Ft) ,
(8)

h/ (H+txh) = P/ (Si-1+ F)

Po=h(Si-1+F)/ (H+txh)

(9



1 : 137 ~g 101
1 137CS %
1954 1.03 1964 12.10 1974 0.73 1984 0.28
1955 2.71 1965 4.18 1975 0.59 1085 0.22
1956 3.80 1966 2.46 1976 0.40 1986 8.56
1957 3.64 1967 1.14 1977 0.63 1087 0.22
1958 4.48 1968 1.51 1978 0.62 1088 0.22
1959 9.69 1969 1.00 1979 0.40 1989 0.15
1960 2.18 1970 1.00 1980 0.25 1990 0.15
1961 2.57 1971 1.16 1981 0.45 90 0
1962 11.12 1972 0.56 1982 0.41
1963 18.20 1973 0.42 1983 0.41
, 1
h(m) ’ ht ’ Q
h=h (t=1,2,3, ,N) (10) 100+
Pi=h(S.1+F)/ (H+txh) (11) = 801
|
3.3 2 of
(7). (1) (D), 2 sl —— 2008
S =(S.1+RCr/Wn) 1+H (H+txh k Sl Ivivhl
(t=1,2,3, ,N) (12) . - = 20306
— 0 1 1 1 J
Q= 1+NW (H+txh k (13) 0.977 0.982 0.987 0.992 0.997
Q , : TR E HO
Sl:(sl-l'I'RtCR/WN)Q, 1 137CS
(t=1,2,3, ,N) (14)
t=1,2,3, ,N Q ,
h!
Sv=(RQ"+R Q"'+ +RuQ) Cr/ Wy (15) Pr = hx D x 10 000 (20)
Su 137 ~g . P kg/ (hm? - &) ;
Ce, h— (m);D—
Sn = Ce (16) (kg/ m*)
Ce=(RQ"+RQ" '+ +RuQ) Cel Wy (17) pr = —H=Q 5 15 %10 000 (21)
187 t(Q- Kk -1
s
, (Ce- Cr)/ Cr 4
x 100 %, %,
N No1 4.1
(Ce- Cr)/ Cr=100 (RlQ + RQ + + 2
RvQ)/ Wn) - 100 (18)
3 : ’
1.954>Q=0.977 o
1 S H
100 %= R =20 (19)
N
t:let =100 % 197 g ,
3 , (Ce - ) 30 %
Cr)/ Cr (18) , ¥cs
(Ce- Cr)/Cr 100% = (Ce - Cr)/
Ck=20 ,Q (18) ,



102 29
120
L100F [ ]
2 57 [1] ,
E sor - - - - 20084 ['_VI]'_ 2001 o
& 40 - —--2015% [2] Ritchied C, Sraberry J A, McHenry J R. Estimating
2 20 I;gigi w0il erosion from the redistribution of fallout * Cs[J].
, , , , , , il Si. Soc. Am. J. , 1974, 38:137-139.
0 ﬁ%iéﬁﬁﬁ%‘z?(m’ f?(l)mf’ .53910) 600 [3] Jong de E,Begg CB M, Kachanoski R G. Estimates of
) 7 o il eroson and deposition for some Saskatchewan soils
g [J]. Canadian Journa of Soil Science, 1983, 63:607-
2008 0.2m; 1200 kg/ m? o7
[4] Kachanoski R G, Jong de E. Predicting the temporal re-
4.2 lationship between il cesum-137 and erosion rate[J].
3 187 g J. Environ. Qual. , 1984, 13:301-304.
[5] Cao Y Z, CooteD R, NolinM C, et . Usng *"Csto
197 g ’ ' investigate net sil eroson at two s0il benchmark sitesin
Quebec[J]. Can. J. Soil ., 1993, 73:515-526.
' [6] Wallbrink PJ, Murray A S. Use of falout radionuclides
as indicators of eroson processes [J]. Hydrological
1000 et e Processes, 1993, 7:297-304.
%0 -—-';‘",'f:“.:-—_-:“;'—-— - [7] Qune TA,NavasA, WalingD E, et a. Sil erosion and
n%ﬂ P redistribution on cultivated and uncultivated land near las
X 60 bardenasin the central Bro River Basn, San[J]. Land
Lé 40 —— H=0.1 Degradation & Rehabilitation, 1994 , 5:41-55.
e H=04 [J]. ,2000, 37(3) :296-
0 100 200 300 200 500 305
3 VT RUE 2/ (10°t « hm™ + a™) [9] , . ¥'Cs
3 187 g [J]. ,2002 ,20(5) :600-605.
2008 1200 kg m®; R 1 [10] Zhang X B, Higgitt DL , Waling D E. A prdiminary as-
sessment of potentid for usng caesumr137 to estimate
4.3 "Cs rates of il erodon in the Loess Pateau of China[J].
) ¥ Cs Hydrologica Scdence Journd ,1990 ,35(3) :243-252.
' Cs [11] , , o
) , ¥cs (1 aj. ,2003 ,23(4) :391-397.
[12] : , .
B cs [J]. , 2000 ,14
5 (4) :47-50.
[13] : , , .¥'cs
, 137 CS , .
[3]. ,1998 ,35(4) :441-449.
[14] : : :
’ : [J1. :
2002 ,22(3) :335-340.
¥'Cs ' ; [15] Adrian Chappell. The limitations of using ** Csfor es-
timating soil redistribution in semi-arid environments
B Cs (CE— [J]. Geomorphology , 1999, 29:135-152.
CR)/CR [16] , ¥ Cs [J1.

,2004 ,18(4) :33-36.



