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1.1 RERFHHB
RIVRATIIRBRFERE, EAEME—MER, VCs BT RIRIEN.
S=(S_+F-E)k (1=1, 2, 3-e++-: N) 1)
A, SHEB ERTEHEP Cs WEEE (Bq/m), FAHESR EVCs WTiER
(Bq/m), E, N7ES tFEMN B E F ERM'Cs WEE (Bg/m), Ny M~ 1954, MRRER
MR, kRCs MEZHEH(0.977).
XNMEARBYRRT 1954 FURE—-FH THRHERVCs SR PEE LM TE
(R, BINTUAAEXBELFYELERMBS G AR Z RN EBER,
1.2 YCspyinbER
ERBESE 1,VCs WULFER (F)FTUF A TR AKX KR
F,=RC,, (=1, 2, 3-+--2+ N )
K, RAERLEF 9 VCs VIR B (MR NETIRESR), B (FEHYCs i
VBRI —BESHTHEETRTSMNBELEE (%), C, A ERRRXAYCs KB TIFER
(Bg/m). '
Wb, B A B TR 5 B b SR B F 5 St

N
D R = 100% (3)
t=1

HTER-FAXANSITHER (). C ) RIEHELAEITE, BRI LUR AP
EHSHHEH @&ELHHEARMATRNHE)FCs R TR (EXN C)XitH
Cor BT CRESHSHBEREHE, EMALEMNA T FBH#ITRE.

K'RC,+ K 'RC,+ K" ?RC,+ -+ + kR,_,C,+ RC, = C, )
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B (6) AR Q), RATTLIESR:
F,= RCJW,, (t=1, 2, 3:eeeee N )
BAESTYCs AT WM R R, R EE LR 1954 7] 1982 6, B TRIFEK
YIJR 5 UL B el 3 9 R IR, AR, 1R BRIk 3R X 7E 1986 FH B A —ACs B
Mg, REEARHHXEHARREKYCs ¥ 5 TMER, 52 7] DURE7EH R 82K
(ndbdER), HV'Cs WTTREA B R —BH. ARIE Owens™ RATIERE T ILEBRM 1954 4531
1990 4 Z [8]''Cs MU B (B 1).
£1 deERBCsERBRSR

Table 1 The annual input fraction of *'Cs for a site in the Northern Hemisphere

i FUESE £ FETES R & il Sip | 2 FETIRES B
Year Input fraction Year Input fraction Year Input fraction Year Input fraction
(%) (%) (%) (%)

1954 1.03 1964 12.10 1974 0.73 1984 0.28
1955 2.71 1965 4.18 1975 0.59 1985 0.22
1956 3.80 1966 2.46 1976 0.40 1986 8.56
1957 3.64 1967 1.14 1977 0.63 1987 0.22
1958 4.48 1968 1.51 1978 0.62 1988 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 19904E A 5 0
1962 11.12 1972 0.56 1982 0.41

1963 18.20 1973 042 1983 0.41

1.3 "cs Z%ki
WEHRFDBIEE>"Y, b+t FHEMR W, ESHBEHBEEMNCs BAME
HW— A RSIE. MRBRMBE L RE (FTEERNEE (m), HRRHMZHEE (m).
R 43X 9 & 18] B HOAE (A, /H)ME%?% HEHNYCs ERE(E) 5RAE(S_, + F) 2RI
HeAEL, BP
h/H=E/(S,_, + F) 8)
M= (8) AT RIAE 3
E = (h/H)S,_, + F) ®
ENRMNBAERBHERRETYLBEHEE h(m), TABREGE—h0E=1,
2,300 N)EREAF Y, BR .
h=h (t=1,2,300¢ N) 10)
XRERO)RTUKER:
= (h/HXS,_, + F)) (11
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S, =(S,_, + RCYWY( ~ h/ )k, (t=1, 2, 3-++2+- N) (12)
%
X=(1-h/Hk, (13)
BAVER X A BRAMEHL MK (12) 3.
S§=(5_+ RCJWIX, (1=1, 2, 3ex-r- N) (14)
SR £ =1,2,300000 N, HRAK(18), TRUB BT NN FE:
S, = (RCJWYX, (8 =0) - (15D
S, = (S, + RC/ W)X (15-2)
Sy = (Sy_, + RCIWHX (15-N)
M L6757 R AT DAHE F i
S,=RX'+ RN+ RX"" 4 «eeeee + RX)C/W, (16)
L EBREEX EX S, RRHMRMK LRI EFT"CRHESE C,, &
S,=C, (17)
A (16) TRARIE R
C,=(RX"+RX"'+RX" 2+ eeens + RXC/W, (18)

HTEERE 'CGHERBRREUSHHE NEMSEREY 0 HKEX,
B (C,— C,)/C, M, Fe A K %, & (18) 7T AR R
(Cp— C)ICq= 100 — 100[(RX" + RX""' + RX"" 2 4 eeves +RX) /W] (19)
K (19) BAWHRE T R =4 KH4:
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Fig.1 Relationship between erosion constant (X) and total '’Cs loss (%)

for some sampling years deduced using Eq. 23 and R, of Table 1
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0.977=>X>0 (20-1)
100%> R>0% (20-2)

N

D R =100% (20-3)
t=1

SHATRANTURE, YHEBE LT MRAN, ERARRE— R KB, Hit
WHBE—NMEER (C,— C)/CJl100%> (C,— C,)/C.>0%HER, X R —MHE—KIR.
F7E2 (19) 7T LA A B A 0k S E Al vk AT SR, B 1 R BTG H B — SR SR AUR AR SR i X
HMER. REX(3)WH, YHRBT XYEE, WEERREEFH LRI EE b, TE
3y LR R BT LA T A8 3. ‘

E, = hx D x 10000 21
AH, EENFEFHLRBME (kg/bm’ - 2), 7 HETFHLBWRMEE (m), DX LHE
B (kg/m’).
KR (13)BHEFERA Q1) AR
E,= H(1 — X/k) x D % 10000 (22)
2 W ®

FROAYMQORBEMAE LEERERNEATRE, SHAYCs HRBEREK L
BEmERN, REAHE-RBEENTCs RER, B (C,— C)/C (%), AT LLF A L5
A ERITE AN DREF R MR,

AW ERBIFBAURIE BT (C,— C)/C, RIE L BBHERN EEEHRK,
B'Cs WAEUTRES B (R, REEES () S B BRE (B M'Cs BB E R (0) N m & M4HHE
RY M
21 CsWERMESRR)

BRAR BB SO 10 L BT B B TR SR8 Cs AR B (R) BB
fBAIRER Z B, RATMER TS ER YCs WERRLS BE B WETH L REHE
M EREE. A2RAXN "CsHETRSBMNARLENBIEGER, K 1 REHTRERAKN
KUERVWER, ERSBAFRTC WETES BN ETFH L BEEMBRE R HE 2
RBECs MU & ETE 1963 £ (ST Zhang FAE K1), T FHNER;
k3 RAK T VI/RENABEHBRA CsTHEINER: MR 4RBEER 1 BT
HEMER., NE2TBEI, xCs WETMRI BN ARMNLETUSHNER, ERE
EHHITH, REBHANE Cs MEVIRRS BES EAERE G, HERBH T ERKHETY
THERHEARE.

2.2 REEHBER

RMAMBEEHREATES SN LRRMES, BERCs V1M R IEE (1963 )8
REEEZ B ER, MEBSETH TEFHENS, B F2ERT LRPLHRERNET
BCs WD (1954 48) 0, HIL R AFBAMIRE, 558 Y LB K #id 30% B,

H3RBRERMNWERFTELN SRV RREERHUSLER, APTUHESH
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Fig.2 Relationship between erosion rate and total *’Cs loss for
different treatment of '’Cs fallout fraction
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Fig.5 Influence of radioactive decay of '*’Cs upon calculating soil erosion rate
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QUANTITATIVE MODEL TO ESTIMATE SOIL EROSION
RATES USING CAESIUM-137 FOR CULTIVATED SOIL

Yang Hao"? Du Ming-yuan’ Zhao Qi-guo' Minami Katsuyuki’ Hatta Tamao’
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)
(2 Japan International Research Center for Agricultural Sciences, Tsukuba 3058686)
(3 National Institute of Agro—Environmental Sciences of Japan, Tsukuba 3058604)

Summary

According to mass balance model and the assumption that ceasium—137 in plowed
soils shows a uniform distribution through the plow layer, a quantitative model was
developed to relate the amount of caesium—137 loss from the cultivated soil profile to
rate of soil erosion. The model shows the facts that the radioactive decay of "’Cs, "“'Cs
input fraction, the depth of plowed layer and sampling year have a great influence
upon cultivated soil loss from soil profile. The result of model proves that the
relationship between the rate of soil loss and "’ Cs depletion is neither linear nor
logarithmic.

Key words Caesium—137(**'Cs), Rate of soil erosion, Quantitative model, Cultivated
soil



