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Advance of Be as A Tracer in Studying Sloping Erosion
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Conservation and Northwest Sci-Tech University of Agriculture and Forestry, Yangling 712100, Shaanxi Province, China)

Abstract; Beryllium —7 is environmental or fallout radionuclide with a half-life of 53. 3 days, which is produced

primarily by the bombardment of the earth atmosphere by cosmic rays. It is subsequently transported into the soil

surface by wet and dry deposition. It is rapidly and strongly absorbed by soil particles and redistributes with soil

particles. Therefore, it can be used as a tracer for studying soil erosion. The recent progress in the use of the envi-

ronmental radionuclide beryllium—7 (’Be) for investigating rates of soil erosion and deposition is introduced, and

suggestions for applying it into soil erosion are proposed.

Keywords: Be; soil erosion; quantitative model

1 &

o R0 B 4 A AR I R ) B A H
B8, B ARANE BT AN K E L R
AAEKRSEEARKIANR, AN TRk LRRSE
HHEBRAR,. LT REHAFEEELY. HE
TREMEEE S MHELEERE, EEERET
WEHERNERSILE. LEEEARB . ROEB
STHRNERLE FZER. WY . TRESHER
HERY, AENLARMME T EEET SR .2
FAKEGRAERE REREDY, BRAXKENESE
HRERTZNAT I RRWMHAR P . HENEFRL
SR 3ot A2 R0 B o UL AR 25 (8] 43 A R I A0 T IR A
2 B, T 72 BRI A BT A L MR M B AR i UT R
ZESHIFETHEGERER DX EMAEERN
AR, REARAEHMY. Bal, MAKSHER
(#1*¥'Cs,*°Pb,"Be, *Ra f1””*Ra %) fifa € M £ 7T
RREEAETREMNMAERAEHAENE
B, A Cs F07°Pb 7R BRH AR 7 £ R 1 P B9 0L A B
RBHBAMETH, B FCs AP RABK MR

B (4> B 30. 32 # 22. 3a), BRI FHYCs #12°Pb #
REH 1 KRHE, T 2HI BT KL 50a F 1002 LK
4 - 3 o 3 SR R o 2 ) 40 A R AE A BP9 LB
REANEMBEARKNEEN, TULEREEN
IR R TR L SRR B R, T R A K
X.Be fE R —FMBSTHEB R, F 5%Cs M°Pb M
BRI 24T R, T Be M FEH{U N 53.3d, X5k
f#'Be E&£ T AEEM AT KENT 8 LR MHE
K, 43X Be 7E T W MBS 89 0 A RE . IUR
W—55R .

2 S587Be BRI 5 mks B

'Be B—M BRTLANBFELER, A HEM
ABEBRRSHHEMBEFTERNEERTINER,
HEFHH 53.3d",'Be B ELEN T EITREMAER
BaHE, FEELWMER 0—1ecn NUEENESE,
£ 5"Cs MU AE IR FEFTH . Wallbrink 04
HRRABe TERBNEME AR, A SER
BHEEE —EBREMNEXXR VIFEER Bgm )=
1. 03 X P& T & (mm) +4. 2( R? =0. 6) ,"Be FaME T 2

W% B X9 . 2002-05-10
RBWE . K HRH ¥ %S E % By (40071059)

EEMA - ZUWA77), BAQK) . ARE A ERTLARLE . TEAF L MBEFTHAR S HEHI. E-maill-liqing@163. com.



70 K REE#R

%23 %

B RS RES R L RERCR RN . 5 5
ZREW, L P Be MABESMA XL HE
fi'Be BBMAR 1%, PN 'Be TERANG
A& Fe—Mn EAEAEH (KA L 80%) VAL
BAASU~18YO LRRSHEE. £—RARFKM4
FyBe LIFRAEMN, EHE L BB MZ 3 A
TR i, "Be A[4E N + MK RENR . HF'Be
R ARAE HETIRE, B8 (53. 3
d), B BAE AT 46 9 4 38 P9 . UK MR T L S48 o i R B R
%290 AT R R IR A O X F LR Rk
BERRER. AhE" I RENFBX B £V
P3R4 , BRI T L ' Be BT LRG0 1 T BB .

— U BF 3¢ # B 4 'Be A TR B H MBIIH T
MEBHBRY . Be REMNEBERFZHIAESE
FrLULEE Be VLY R T FB. A, Be 7E+ 38
REREHRFRNAFARZ,  BHNEBRLHTRE
Brov s B A ER K M M9 T A9 - 3754 i %R . "Be /R BF
BARMAT LWEHN A EBHRN RS Cs FER
RN, Bt e RFEALEN Be SR SR
ABe B 25 {8 AT B £ 89 25 IR 4 B AE R YR
B, SEMEBEHL, -3 Be BIEF MK B KR
BERELETRM, LREIEER M ER T3
B, +3P R Be TR R MEMNTHTERITE
TR TR,

3 L BefikEBE5LBMRMER L

LSy -3 3 X

hTURERAB L RPH Be E L MEE A,
B 1t "Be B - 48 3 18 43 A 467 iE W7 LARAE + 3 A R
BE. BAT, WA Be REHEARITE L IBHESHEER
MBRAMERIFARL. A4 B M Walling"* 1
#F'Be ELMFMBEAARERL THEEAM LH
RpER .,

A E SRR RIA R, "Be 1 -+ 35 18 4 46 B 0T
Mg RmsA RS S . BEER B ERE
FHRREW, BR B ERTLHBEFEAEY B
B T 3 385 1 P A9 Be 15 B2 RE B IR 39 38 46 AT R
R

d d d
7D 2500) — P(p =5p0) —

xC = 2pc D

AH: D —RBERERE(m?/2); t —RENE (a);
p—— +WKE(g/em®); P T EE ()
MU RERH); A—Be B HAHEZHH
(4.74/a),

TBBLAE — 2 ¥ — R AR 12 o Be 16 A
FRE, B X = 0D, P, XEERIRE S N UK,
HEMFEMEZ = 08 ,Cop = Cos Z = oo B ,C(D)
= 0; MY BEBRY

Ci = Ce* 2
=

- P — (P? + 4D/\)1/2
B 2D

MRKEE L RRMBGER, BEEAL ESH
iz, B0 P =0; A .

€))

p=2 5
a
a—=— (%)1/2 )
Czy = Coe D" (6)
R BAHE .
P—=Da— 2 )
a

ROP, M P RHEM, NN HERER; PHMR

&, 000 5 aMm,

H bR A BT B - Be fE R 1 B P B W 0 A 5
HORR . BERFTEEEEMK.Be 1015 K B+ /2 H
BB R AR B R R— T FEW AT
¥ - B HE AR A BE X E R 1 5 4R 1R o 3 AR
CRRCE

Walling %R 4" Be 76 K9 30 1 b 9 8 H 40 A
I % B 328 068 F) s %5, B 57 T LA Be ) 83 8 1 40 A A AIE
HETHE ERBR L, R Be £ R LR

FEBBBR NG
Cp(x) = Cg.(0)e =" (8)
AH: x +HEFREE (kg/m?); Cp(2)— B

B x 4 #9"Be B 46T B (Ba/ke) 5 Ao o Bt R A I
¥ (kg/m?), LARAE'Be WA WA/ K. o FHE
MEE AR, LHEHE Be SBH 63%HAHT 0
~ ho BREE B Ao BRK, UL BA Be i I 55 K5 A
HREBEK.

B 5T X ' Be M B HEMH As,rer (Bg/m?) R AR
SZRMETIH 1A Be BIEEWEME.

Ape,rey = J.ZOCBe(z)dx = Cg(0)h, (9

EVHRAHIERNT, BE « LI T'Be B1FHE
ABe(I) (Bq/mz)—’ﬂ‘m?ﬁfﬁ:\‘:

An(2) — jwc,,e (y)dy = Ca(0)hoe—"  (10)

ZREBREBMIEAERE - EREHBEIH
BIEBRAE, B (kg/m®) R+ BBMKERF,H 2«



%28

2N H % "Be ESH LM P N AR R 71

= h = Rp., Re. AL MEMER, Wi F KRB
an

HNRRAE A Be B0E BE RS T RMEE, WL X
MRETHIR. TRER Ry (kg/m?)K/DEZK
ABe MEER TREENBEMIH IR D Be
W Coa Ba/kd B X, I THREAER FEMN L
A BCAE R RS BR N 2 TE WA AT LA 2B e, BRI
TP ER R THTAERS :

Ry = (Ap. — Aberres) /Chera az

BT L B Be MW Coea RPEB L3I
HREH S WP Be VI HBEWEE Ce...(Bg/
kg, WA

CBe,d = Ce. 9eRBedS a3

Rl
3k B 8 R0k BT B9 TR 433 19" Be ¥ BE AT B KR
#'Be #I I - fi VR E AR DU R R, AT .
Cre = Ape,rer(1 — e Fs/%) /Ry, Qa4
VRAFEN AT KEREM, T HX KR
R 5P E—KBERRMEIRKL 5 A XA
WM R A 2R R 5 TUBRAE X Be 2 ] 5>
B TERmIHE.

4 "Be f{I*'Cs A mERTE LIRR DI
ER o) VR

Burch MR, AR BESTH B R B ERE

i 22 68 2 7T DARE T30 B b S b U - SR
PIRB AR TRRLENRMSE. JIRLEF
H9**"Cs FI"Be 1% BE 847 0 2 B 1 SE 3 A o S48
B RTRERERL . HEVFREEPHTCs T
FE R, T Be 16 BB, MR ERKAARKES
BEHTEFR, BRE R HBRRE R LW 5—
50mm WEEE A . RGN IR LT #9'Cs M'Be
¥ BE UL 0 % O R B BCs FBe B RAUL
W, WM Z R WA L. BRI Be 5 BE MK
B CsTE BN RA BT 13k B7Cs REF2HH K
M-8, X LR R RENEREBRIE
f"Be, Wallbrink 213 fi"Be #1'*'Cs LA K B U5t
HTRE A EMAEARRMA R + R fEH
AT TR, S REW ' Be AT R BRER LK
BRIEFAHN. B XIERAABe Cs A4
ARBRBAR I W R &4 T 3 35 A R R ok O 3,
(oAl RUOER EIEBHRE KR, EBKX
43 Y T o 60 40 9 R ot oty 57 AR R LA K TR T R
i s 2 , WEBA T 'Be F1''Cs AR ERBIR L BB
BRITATTHE,

5 BitskEe

BEBe RARATA . EENE. XENE
(53.3D . ELWMEREEFRA, SEEFABe /£
R L3RR OK ) R ER R BT 2 b, B R EM L
TFIAFTEETF:

(1) Be Bl i (& B3k b 3%, 76 Al — b X b
X ERAERKEIREASSIEL®T Be § &
Wz |5k, HEIG, 765 F'Be f5 8 LR R 03 R
Bt , — BB % R B Be Y25 6] 2 45 KR 4E .

(2) "Be 7£ L3 HITH P 4> A BN B A ' Be 16 B
+ R hh i R R, T Be 7E 4 85 T8 4 A 45 32
T ER . EEEA BEERUREMERAKIR
., H, 78 LB R X Be 28 LR E b A AR
BAMARABEU.

(3) BT 'Be FELELWRRE QA em ERHHEE,
B LA"Be #£ + 3 2 B 73 v & B FH N 780 7E 3 B 2 1K
2L E g a0 R .

(4) Be US4 M 53. 3d R'Be REM
B SR E R4 (— KRR - 8043 00 2 B 89 1A
e, BT AT BT AR K 4R R i, 36 5 R AR
BB RETHBYRE, VESARREEE RS
B .

(5) Be RFHFRMEATALKPHEAFRTFER
B RR, HikESHRARS4. F—FE0ARR
Z 4 L R AR b X "Be Ui RE 8 B 82 4L, o AT F
R XT HER A B IER .

[ % x ® ]

(1) ®®m#, S¥H. ALt e 5igiM].
P R PG A R A4, 2000.

(2] XM¥R.BRER.F. BLORAFREEST L NEME
HAamwRPm AL KB ¥R, 2001,12(3):
331—335.

3] . FEKE L BWEMERTEFRERLD) @K
B R ,1999,14(3) :274—277.

(4] EALK XTIREMMBFRWEMEIIEIT]L KL
R 5538 1) ,1981,3(1) - 17—21.

(5] H¥R,AME,NHER, % LHEM REE RERERHR
BRI K AR Fp2E 45 1992,6(4) : 23—27.

[6] Tian Junliang et al. REE tracer method for studies on
soil erosion{J]. Int. J. Sediment. Res. 1994,9(2).

(7] &% fHREE RERHAIRBREYREID]. 1 HE
FHEEBEK R 5 BT, 1995 BR TS BBk

(8] FHMER.F.Cs— 137 MERMB KM+ RMBMHT
WK LR KeEHE, 1988,8(5)

(9] HEEE.Z40R.ER4E%5 AIRFIRBRIENR



72 KR FRE R

%238

B Cs— 137 kB[], PaF i@ iR - 1989,3:210—213.

[10] Rogowski A S, Tamura T. Movement of Cs—137 by
runoff, erosion and infiltration on the alluvial captina
silt loam [J]). Health Physics,1965,11:1333—1340.

[11] Ritchie J C. MeHenry J R, Gill A C. Fallout Cs—137
in the soils and sediments of three small watersheds[]J].
Ecology, 1974,55:887—890.

[12] HEHTF.HX.BHE,%. VCs mEPAE L HE M
AR AT SRR ()] MR Bl 23k , 2000, 4 (1),
576—582.

[13] Olsen CR, Larse I, lowry P D, et al. Atomospheric
fluxes and marsh —soil inventories of Be and?'*Pb[J]. J
Geophys Res, 1985,90:10487—10495.

[14] Wallbrink P J and Muruay A S. Distribution and vari-
ability of Be in soils under different surface cover condi-
tions and its potential for describing soil redistribution
processes [ J . Water Reources Research, 1996, 32:
467—476.

C15]  Fidi 6, %, A %0 K% £ 47Be,"Cs,**Ra M Ra i
e ER AL AR R B R B B L] SRR %

#,1997,17(4).

[16] ASHE, FEIL. FHABEBER Be LUK ELED
B4y AR AE R @ Mhon B B )] L 49, 1998, 35
(2):266—275.

[17] JHHEIL, Appleby P G. A B R A BB R R NGB
FEH k] suERA R, 2000,15(2):172—177.

[18] Walling D E, He Q P, Blake W. Use of Be and'¥Cs
measurements to document short-and medium-term
rates of water-induced soil erosion on agricultural land
[J]). Water Resource Res, 1999, 35(2): 3865—3874.

[19] Burch G J. Detection and prediction of sediment sources
in catchments: use of Be and!¥Cs. Paper presented at
hydrology and water resources symposium, inst. Of
Eng. , Aust. Nati. Univ. , Canberron,1988.

[20] Wallbrink P J, Murray A S. Use of fallout radionu-
clides as indicators of erosion processes. Hydrological
Processes. 1993,7:297—304.

[21] B ZBEEEEARERVWAKTRMILR(D].
R R B K LR RS FIA. 1§ L2408 30, 2001, B
7 BB

(E#% 68 R
BUPEKLRBFPLSETRNT.

() LRGSR LIEE WM. ERFTR
P KBl E R AR AR PR AT X i AR 0 I AR
T OK B RBCER R R R A MRS .

Q) WBESRERINEH. GHEORBRAES
NEM@BALFEMEY LB R RAESRENE
D QB EAES R G REN G815 32 B F R T
B):OmEMBASREN HERIFHEEARE
Ao ) A

(3) RBA—H Y — R B R
BEZEHEAS KRR MYE KN SRS T
BE A5 AL 4 72 AL % 4 AR Tl 3 72 I B il B L 5 3R
BEREEHBERER.

(4) AR EEK L WK B BIR . 3 E KRk
KB B RAR T HA EWBERKF EEXE
MR ER , FF R BFHLE A TH 2l X AR RE
K A K T AR AR AR K LR R R I E
KBS,

(5) /K L RFE 5B FBR B IFEEHAFN.
KAEHET KL RESESARBBEHR— RS
B S BRSO [ R, 4 B R KL S 2 A 45
REFNAESKHERE, REASRENTLBYRER
HElHREFRMEERE . EEAX FEHRY)
R HRINEL.

AXLSKRIATARARKFTARKAEAL 1258
FRAKERS LG MR FTRE, Adi T aR



