26 6

Vol. 26, No.6
2006 12 Bulletin of Soil and Water Conservation Dec.. 2006
B
e N = 22 1 AN | = 2
/'_\I% E& L) IK/?\ < —3; ° ‘1:% ANN Y %TEE— ° ?jﬁﬁi
(1 S 610041;
2. , 310014)
"Be "Be
s "Be
, ) ( ) , Be
: "Bes ;
: B : 1000 —288X(2006) 06—0067—05 : S157, X837

Erosion Monitoring by "Be Tracing Technique for Debris
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Abstract: Cosmogenic environmental radionuclide 'Be, produced primarily by the bombardment of the earth’s a-

mosphere by cosmic rays within the troposphere and stratosphere, has a similar environmental chemical behavior as

137

Cs and *""Pb. With a hal£ life of 53.3 days, "Be can be used to document shortterm rates, patterns and seasonal

variations of soil redistribution or sediment deposition representing the influences of a specific landuse or a particular

event in a period of precipitation. Potential application of the information on soil erosion and redistribution provided

by Be measurements can clearly include the validation and calibration of distributed eventinduced soil erosion and

sediment delivery models. "Be technique, a potential alternative to °’Cs and *'°Pb in situations where information

on shortterm or eventbased soil erosion is required, is considerably promising in soil erosion tracing, such as soil

erosion on debris from project construction.

Keywords: radionuclide tracing techniques; 7Be; debris from construction; erosion monitoring

400 ,
3
m 2
[1]
, 20 ,
(273 , Mitchell, Lang
[5]
1000 km? , 1.50 x 10° )
i { »
[ 6]
[1] [71
[ 8] .
: 2005-16-30 :2006-0721
: 973 (2003CB415201) ; (40671120) ; (055G 023007)

(1967—), (),

B s B

E-mail: xiubinh@ imde. ac. ¢n



68 26
90 ,
210Pbex , 210Pb 238U ,
, 2opy, *2Rn . Z°Ra( 1622 a)
, 226Ra
7Be 210Pb 226Ra , ZIOPb, 226
Ra , 22 R,
, ZIOPb,
210Pb 226 Ra
Ay —_— 'i_‘, N,
1 *Z%%ﬂﬁmﬁ*%zl—‘@@ 210 py, 210 py, ( 210
20 70 , Pbex) 219ph ex
21()Pb 226Ra , 210
B¢ Y¥es 20 50—70 Pb 2%Ra 210pp ex
, 30.2a "Be  Be (°Be, "Be, *Be, *Be
1970 , ""Be) , 4 3
¢ , 53.3d 'Be
I4N, 160 ,
B7¢s , 10~ 20km , *He+
Y i i ‘He” 'Be+ v 'Be i
B70g , (local ref , ’
erence) ) ,
19 . 'Be
1 B7cs "Be s
, 20 80 ,
137 CS ZIOPb i
REUERR "Be
| B ("Cs."Pb,Be) 45 | "Be "Be ( )
47 ’ "Be ’
| Bl B 7k 1 R -
WEVED Be
/ (1
%4 B B
BAR € e
LA |
ELBRE M Walling "Be
1 ’
1
137 1963 ( 1963
Cs 30.02 a 1204 )
20phex 2.2a 100 a ( ) 100
"Be 53.3d 200d ( 200d




"Be

69

2 "Be {RMURERFERCREES A

5
(60 cm x 60 cm),
,0—10 mm
10—20mm 5 mm

(2,2

[1s],

2 mm

2

(2 mm),

105 C
(3
478 keV

30 000 s ,

"Be

c BN M

BUABBRLRER |

!

RFLH

!

FIHEHLTH 2mm)

SR

2 "Be

A

'

PF2mmt# (KE)

KF2mmt & (HE)

!

105 CHF

!

B400 g2 A + B

!

R s 47 CRETE478keV, it B30 000sEL L)

[10]

d /NI £ 2

W it

i
B3V
cc Mk
LR 3]
NT BB

3 "Be niE bR MR

3.1

"Be
"Be

11,13—14] 7
[ ], Be

L 2pc)- piiec) - o= Sy

D—

(cmz/a); t——
(g/cm3); P—-

(+); A—"Be



70 26
D — (D2+ 4D}\4)% Beref
a = (3) Ree= h = holn — A (10)
2D Be
7
A Be R
D= 7% 4
a’ (4 Rue(kg/ m2) "Be
: "Be C g,
g d(kg/m?)
AL
P=20 a=-(7)?2 ,
D 7
L Be , ,
Cioy= Co e ?D)? (5) R
P= Da- —}\ (6) RBE: (ABE_ ABe,ref)/CBe,d (11)
"Be
d : i P . S "Be Cpe.a(Bq/ k),
"Be
7Be CBG-, d= J‘CBP pRBedS (12)
s
7Be
7Be s
- R /h
5 CBe,e: ABce(l— e Be 0)/RBe (13)
[12] s
3.2 ( "Be )
Walling "Be ) ( )
[ 12—14] "Be , "Be
~ ’ "Be
CBe(x) = CBe( 0) € h'o (7) ’ 7
Be s
D (kg/m’);
7 )
CBe(x) — Be ( Bg/kg); (13—14]
Cp(0)— ( X=0) Be (Bq/kg):
+ AN
ho— (kg/ m?) 4 5 w
. Be 63% 0—ho "Be
ho , 'Be ’ "Be
"Be A Be.rd( Bg/m’) ,
"Be
oo 137 7
C B
A Be, ref= J‘O CBe(x) dx = DBB(O) h() (8) S ’ €
, X "Be
A Be,ref( Bq/ mz) N 5
_ “ _ - x/h N ( )
Ape(x) = OCBe(y) dy = Cgehoe ™"
= A Be, ref e x/ho (9) ’
) [ ]
h(kg/m”) [ 1] [M]. : )
, x=h= Rg., Rp.(kg/ mz) 2004.

[ 2] [M].



6 "Be 71
,1996. 28 —29. [ 10] Zapata F. Handbook for the Assessment of Soil Erosion
[ 3] s s s s and Sedimentation Using Environmental Radionuclides
[J]. ,2004, 18 [ M]. Dordrecht/ Boston/London: Kluwer academic pub-
(1): 1—6. lishers, 2002.32—35.
[ 4] s [J]. s [11] BaiZ G, Wan G J, Wang C S, et al. "Be: A geochemt
2005,36(3): 1—4. cal tracer for seasonal erosion of surface soil in watershed
[ 5] Mitchell J K, Moldenhauer W C, Gustafson D D. Erod+ of Lake, Hongfeng, Guizhou, China[]J]. Pedosphere,
bility of selected reclaimed surface mined soils[ J] . T ransae- 1996, 6( 1) : 23 —28.
tion of ASAE, 1983,26( 5) : 1413 —1421. [ 12] Walling D E, He Q P, Blake W. Use of and "Be and '3’
[ 6] s s , . USLE Cs measurement to document short and medium-term
[J]. ,2001(12): rates of waterinduced soil erosion on agricultural land
29 —30. [J]. Water Resource Research, 1999, 35(2): 3865—
[7] ; , . 3874.
[J]. . 2004, 20(3) : [13] . . . Be
68 —71. [J]. , 2001, 16(4): 520—
[ 8] , 525.
[J]. ,2001( 4) : 24 —26. [ 14] s ."Be
[9] Walling D E, He Q, Quine T A. Use of caesium+137 and [J]. ,2004,11(4):121—123.
lead- 210 as tracers in soil erosion investigations[J]. In [ 15] s , s "Be
Tracer Technologies for Hydrological Systems, IAHS [J]. , 2004, 27(11):
Publ, 1995, 229: 163 —172. 873 —876.
(L#EH 27T N)
(4 1992 2000 2] : 1.
, ; ,2004, 26(1): 53 —56.
. 66% L3l .
[J]. , 1995, 14( ) :40—45.
’ [4] :
’ [J]. ,1998, 191(2) : 29 —32.
[ 5] , .
(5) ; , [1]. ,2002, 39(1): 58—64.
. 38 ; [ 6] :
s 5 [J]. ,2003, 17(4):94 —98.
[ 7] , . [J].
, ,2002, 16(1): 6—10.
, , [ 8] Matthew J, Cohena Keith D, Shepherdb Markus G.
Walsh, Empirical reformulation of the universal soil loss e
| quation for erosion risk assessment in a tropical watershed
[J]. Geoderma, 2005, 124:235—252.
[ | [9] Sunar F, Musaoglu N. Merging multiresolution SPOT P
[1] > and landsat TM data: the effects and advantages| J]. INT
[J1- - 1996,33(1): 48 —59. J Remote Sensing, 1998, 19(2):219 —224.



