25 1 114~ 121

Vol 25, No 1 ppl14~ 121
2007 1 JOURNAL OFMOUNTA N SCIENCE

Jan , 2007
1008 — 2786 (2007) 1- 114 - 08
137
Cs
_ 12 2 R 3, 1
A& , IR, TEE, £ 1, RFMH
(1 , 730000
2 , 610041 3. \ 730000)
137CS
B7Cs s 20 an ;
5 5 < < H
(p< 001), s
R? Q 997 \
223, 2960 22 t/(km** a)
Cs ; ; ;
01426 : A
, 36.27%  13.16
’ %’
1.2%10° hm’ 40 a 23.65% 6.85% 'Y,
0.16 C /(10 a)
0.32°C /(10 a), el
[
|2] 2 2
[1-47
12
. : (
26% ~ 46% , 1970 )
3.9% 1990 7.6%, (REE) (cs )
« » [7] 137
’ N CS
2.13x 10° hm*"” 15 a 7=l
(Received date): 2006— 02— 28 (Accepted): 2006— 09— 10
(Foundation iem): (30270255); (K2CX1- SV - 04); « ”

2004 ; 2005 (SKLFSE200501)

[ The pro jectw as supported by the Natural Science Foundation of China( Na 30270255), thekey Innovation Project of the Chinese A cade-
my of Science(N o K2CX1—- SW - 04), the “Hundred Peopk” 2004 Prwject Institute of M ountain H azard and Env ronment of the CAS the
Foundation of State key Laboratory of Frozen Soil Eng neerng CAKEERZ, CAS(N. SKLFSE200501) ]

(Biography): (19712-), ( )s , , E-mai yhl@ lb ac afLiyar
shou( 1922 - ), mal(H an nationality). Ph. O. canddate mainly eng aged i ecobgy hydwbgy environmeni i, the cold and areas]



R BCs 115
, , 50% ~ 95%
137
Cs ,
) , 10% ~ 85%
, ~ 0.1~ 3.5C,
545mm( 30 a )
2 2
5 s
, , 30~ 60 an,
2 2 2
, , 4000~ ~ 0.0l amn , 70% , > 3 mm
4 500 m, 10% ~ 25%
17
: 150 d'"",
2 2 2 1
2
1 %Cs
Table 1 Chanacterstics of 37 Cs sanple sies
. (m)
KJ s salic cupu—
KJ 99° 37. 59E 33°44. 44N, laris) (Potentilla frutiosa ), (Kobresia pygm aea )
KJ H4032 (Polygonum viviparum ) (Androsace wpete)
9% 45 an, 0~ 25 m
N 99" 2. 828 33°40. 4N, (A juga lipulina ) (Lgularia vigaurea) S,
NJ H 4060
45 an, 0~ 25 an
(Trollivs farrert)
J-01-1~ 6 99° 26. 98 E, 33°40 22N, (Lagotis sp. ) (Saussurea sup erba) 20~ 45 am,
J-01-6 4157 4043 0~ 10 0~ 25 an 8We 20% 9%% 40k
3% 70%
-02- 1~ °25. 71, E 33° 72
JJ—002— 6 5 a0 s » 20~ 50 an, 0~ 30 m
8% T0% 300 700 0%
Ko011- K 99°25. 71 E, 33°38 72N, (Stpa ap. ) (Rheum pumibm ) 20~ 45 an,
012- K015 5 4138 4060 0~ 35 am, 0~ 10 an 9%
7% 30% 5% 80
- 5 0~ 10 an 95% 10% 30k 55% 80%
o1 1 99°25. 96 E, 33°44 71N, (Lanwphlm is rotata)
4020 20~ 45 m, 0~ 10 m 95%
I 1 99°25. 96 E, 33°44 71N, R 20~ 35 an, 0~
4011 10 an 95%

|

Cs 2004- 07~ 08



116

25
4~ 6 , (mm)
2 s R O
, , T
50~ 60 an .
35~ 40 a f(z)=ae “(a b>0) (2)
, 0~ 5an 5~ 10 an 10~ 20 an 20~ f(z) " Cs
30 an , 0~10a 10  (Bqi'); a s (Bq/
~20 an 20~ 30 am m); b " Cs (mm ')z 1963
, : ; (mm)
35 133 , BTo
. ( Cy=F(z), (0L:z<H ),
2.0mm), <2mm > 2mm 370
. : < 2mm Tes Ci= F(z), (h<z<H), ,
Cs h AC ,
; 380 g s AC(Bg® m ™)
o ¥ XC=Coy-C,= Df(z)dz= [IDf(2)dz= TsDf (2)dz
Cs 661. 6 k& v , (3)
ORTEC
(H ich PureG o) (GEI(V[ - 4022)0) (2) (3 t
’ h(mm)
. 919 (ORTEC), 0 (€= C)xb
100 h= (=7 ) xh| 1-———""—— (4)
an’, “Col.3M& Y 1.9 o
keV, 500 1 : o (mm)
<l /7, >, he=h/(T- 1963) (5)
28 800 s ¢ E =D xh, x1000 (6)
o Y s (3) (4) (5) (6) :hh "Cs
(- 161 > 3 I37(mm); D (g/
’ 7 ’ Gnm); a Cs » (Bq/kg); b
Cs (mm ); z
’ (mm); E, [t/
(km’s a)] T :
’ 004,193  TCs
’ ’ Lowance [“],
[ 8- 12] [9]
1963( ) | N=C,—Cy=D X M XC,
. C,=QM=Z2C; XD xh; /ED xh;=£C;: xh; H,
Cs= Z.Ci xDi XD ; x 1000 (1)
Cs " Cs (Bg/m’); i No= AC, /(D %C,), Nhy= M /(T=1963) (1)
;n ; C Ny, A,
i Cs (Bq/kg); D; (mm); h (mm); Cs
i (g/m’); DI, i e (Bq/ke'; O s



117

1 13 Cs
(Bq/m’): M (kg/m”) :
(7) A N, (6) . (4) (6)
, (6) (7)
3 32 "Cs
137CS ,
137CS , , 137CS ,
s Y Cs 20 an
( 1 72. 0
) 78. Wb
3.1 Ycs 84. 4% 7 Cs 0~ 10 an
e 3 795.23 Bq/ 1
le, , 137CS 137CS
'Cs i RIGM (Bg/kg)
0 5 10 15 2 25 30 100% r
0~ 10 [ R 80% 1
g ] T
é i g 60% N
% V4 R o
| xo~2o B sl i, = 40% o Bo~10
i _ N, ?gf 0% | S0~
b ajx ] W 20~40
zo~4oﬁ 0%
¥ fi& 2l &
R %)
s Cs BB S b REMEEET "'Cs WENME
1 Ycs
Fig. 1 Dstrbution of B7Cs in section phne of soil
la ’ FCs
137
Cs (Bq/kg); x (mm)
,  0~10 an e 1b
:Cs <Cs < Cs ; 10~ 20 ( <3(%) (30% <
an ST ) (1006 < )
; , 0~10am , Ve
137
¢ 0~ 10an , ., 10~ 40 an
10~ 20 an s s
. , 137(:S ,
’ CS B7CS s s
f(x) =161 4 "™ R*=0.99 33 W0
F(x)x = 88.224¢ " R = 0. 994
f(x)y=90.479% ", R*= 0.988 12 7 (o

S(x) Sk f(x)y




118 25
137 137
, Cs 7 231.6 , Cs
2 2
B /m’, 489. 57 Bq/m’, , ,
14.8 ,
2 2
2 s ,
Table 2 '7Cs mtensity of he il i different terrain parts
2
137 (g 2 N 3 s
Bq /im t/
B ) (e gy (™) 2 11 .
KJ 2497.2 1.6 987. 81 1.22 ) ) Cs
KJ 5 558.7 0.9 - 2916. 57 1.23
KJ 1916.5 3.7 1459. 63 1.21 ’
NJ 1485.5 1.7 2041. 73 1.23 ’
NJ 707. 0 2.2 2754. 25 1.26
2
NJ 1 085.8 1.9 2 406. 50 1.24 S0% ~ 90 18]
J-01-1~ 1 406.8 2.3 2 132. 81 0.946 ’ ’
J-01-6 2 895.4 0.9 784. 91 0.883 ,
2178.2 2.1 1441. 20 0.673
2 169.0 1.7 1438 11 0. 854
4 485.7 -1.5 - 173 8. 60 1. 197 ) B
1 167.6 1.7 2 325. 88 1.334
J-02- 1~ 19058 1.7 1 670. 64 0.995 ’ ’
J—02-6 31362 0.6 571. 57 1.021
7 231.6 -4.6 - 553 1. 54 1.211 137CS
2 202.6 1.2 1 139. 60 1.165 ’ ’
3644.6 0.1 129. 59 1.313
Ko011- KO 4 088.3 -0.7 - 807. 38 1.12
12- K015 3663.7 0.1 113. 13 1.22 < <
42839 - L1 - 136L56 122 ( S30% ) (30% < S70
K021- KO 7 079.6 - 4.1 - 381826 0.92 % ) (70 % < )
22- K024 2 289.4 1.1 131857 1.19 ( 3) 3 abecd
5739.7 -33 - 3665. 17 1. 10
J 1 3795.2 0 0 1.19 ( )
2
D) 2 3
2 , )
2
_. 5000 100 - 8000 ::-:ngﬂz‘a) 0o
s . %0 P o | TR ummsxa % ;3,
<, 4000 § R 3 ave
£ - g .
E 3000 70 g B w0} EZ §
£ 2000 © !!5
# 50 # 200 | 50
g 1000 © g 0
H 30 H : 30
——CsBa.m2) |, 2
-1000 —X—Er/t-la2eal] 2000 10
~2000 t MERBEN ~4000 = X 0
4043 4060 4088 4104 4143 4157 4075 4143 4138 4057 406y 4202
BLEEEm BAE R m,
PiEEREL ] e LIS R T
2 "Cs
Fig 2 7Cs distrbution, he relatonship betw een soil emsion module and elevation and vegetation cover




1 R BCs 119
( ) : 0. 9984 ,
2 [ 4]
3b R = 0. 8061 2 <500 -,
2
2
3 cd , , 1b 2 I ,
2
2
. R =
7 2500 8000
= gr00 Q ¥ = -BL/.94x + LIB0 © = & ~ 5000 y = -1064x + 539¢.3
& 4000 325 0.9763 A et § 2000 = BILI2x + 2004 7 0
E 3500 8B -sco o ¥ 1000
x 5 Y 1500 ‘
5 3000 S -1000 oY & 2000 |
£ 2500 #% ~1500 EY g 1000
# 2000 g 2000 % =S 2009 t
8 1500 ¥ 2500 RN B 500 1000
% 1000 & 2000 ] {
B s : B -3500 ) -_EX N ’ o= . -
. e e o T madl LTTLY
3 L3 Eﬁm%) 4530
a BB S K TR b MR AHMTEHREEYR o FTHERNTISRMEY d. S TN IR SE S SR n i 3
3
Fig 3 The relationship beween diferent vegetation covers andmean il erosion module
120 —S— AR 3000 o = 250 —— HERM) 3000 K 160 —'—*Nv‘ﬂ?(‘"’ 12000 ot
a —x—ErIlI(km’-a)x 2500 g A —x— Edfn) ] 5000 _5 g —X-— Edi(km’s2) 000 _g
gloorx 2000 = * X E =
E ® ‘E 2% N 1000 g 0 #
R go \ X=X 1500 g £ 0 " &
W \¢ 1000 150 } oo B _1000 ®
Eeo 500 M ® =
g R L - -2000 & -2000 i
40 00 -3000 F -3000
; -1000 50 ~4000
29 Cese 5000 -4000
0 -2000 0 - -s0m -5000
00 100 224 320 432 230 377 467 631 100 304 302 455 527
. (m) . K(m) Bim)
ERSEF NI 2R 1 BRI NBEE LT ¥ e LIS/ RIBAELR T
4 Cs
Fig 4 The rehtionship betveen 37Cs distrbution at the different slope position and soil erosion m odu le
137
3.4 Cs 3.5
2
’ 9 Q 3- 8 mm / a 1. 5
, mm /a 4.6 mm/a
2.5mm /a 0.9~
s 2.3 mm /a 1.8 mm /g
, 0. 8mm/a
3.1 mm/a
[9 1215]
2 2
<
137 19
< Cs ! ],
2 2 2



120

25

( , 1998
, 2000) ( , 2004)
( , 2003 2004)
[2- 414 18] 137CS
2.0 ~ 84 %%
s 0~ 10 an ,
, 10 an
, 715.85 t/(km’* a);
2 960.22 t/( km’ /a),
5531.54 t/(km’* a), 1 598.36 t/
(km’* a); 2.23
0~ 3.8 mm/a
1.5 mm/a
[12 15] [8] [13]
: 0~ 2960. 22 t/
(km’* a), 180. 56~ 5 531.54 t/( km’*
a) ,
[4 18] ’
' [20 21] '
« 2 [21]
s 545 mm,

137
Cs

TCSER S ATE P BAE R MUK A
WA P W BB TR AT R, £ 5 I AT E
T2 MK FHIFRFE 2003 B4 F EA 20055
AAEY F) AFNF &R OFH LT E
Rt

(References)

[ 1] ShiYa-feng Predictble gigantic environm ental tran sfom s onT b et
an plateau ( except) [ J].Joumal of Salt Lake Researd, 2001 9
(1: 23] : C

, 200L 9(1): 2~ 3]

[2] Wang G enxu ShenY ong-ping Cheng Guo-dong Eco-environm en-
tal changes and causal analyss I the source regions of the Yellow
Rivey J]. Journal of Glaciolegy and Geocryolgy, 200Q 22(3): 200
~ 205[ R R

[J]- , 200Q 22(3): 200~ 205]

[ 3] Cheng Gue-Dong. Sane cognition about protection and con struction
of ecological condition in the source regions of the Yangtze and
Y elbw Rivers| J]. Adwnee of Earth Science, 1998. 13 ( suppl ): 1
~ 5[

[]]- , 199%. 13( ): 1~ 5]

[4] WangGenXu DingYong jin, W ang Jian etal Land eco bgical
changes and evolutional pattems in the source regions of the Y angtze
andY elow R ivers in recent 15 yeas| J]. A cia Geographica Sinia,
2004 59(2): 163~ 173 R s , . 15

[J]- , 2004, 59( 2):
163~ 173]

[ 5] LaiR. Soil ewsion and nd degradaton: The gbbal rsks[ J]. Adv
Soil Sci 1990, 1t 169~ 172

[6] Zhangl, DawasW R, Reece PH. Response ofmean annual evape
tran p iration to vegetation change at catclment scale[ J]. Waier Re-
sour Res 2001, 37( 3): 701~ 708

[7] Pu Lijie ZhaoY aoyang Jin Huaping et al Application of 7 Cs as

tracing m ethod to study soill erosion on sbping lands i the hilly red

soil area. —— A case study i Fengcheng Sity, Jiangxi Provinve| J].
R seources and Envionment in the Yangtze Basin, 2004, 11( 6): 562
~ 567 R s , . Cs

— LJ]-

, 2004 11(6): 562~ 567]

[8] Zhang Zhi-gang HuaLuetal Research progresses on 'Y Cs m eas-
urament n il emson [ ] ] Capital Nomal University
(Nat.Sct. Ed. ), 2003 24(4): 82~ 87| R s s

B7Cs [J]. (
), 2003, 24(4): 82~ 87]

[9] Zhang X B, H iggitt D I, W allng D E. A prelin inary assessnent of

potential forusing caesim— 137 i estimate rates of soil erosbn n

the Loess Plateau of Chinal J| . H ydrol S¢iJ, 1990, 35: 243~ 252



1 , Cs

121

[ 10]Y angH, ChangQ, DuM, e al. Quantitstive model of soil erosion
rate using '¥ Cs forunculivated soill J].Soil Sci., 198, 163(3):
248~ 257

[ 1]RogowskiA S, TanuraT. M ovem ent of C aesiun — 137 by unoff e-
wsion and mfiltration on the alliv al Captina silt ban [ J]. H ealth
Physics 1965 11: 1333~ 1340

[ 12] Lowance R, et al Ersion and deposition in a field /forest system
estinated using caesim— 137 activiy [ J] . J. SoilAnd Water Con—
serwtion, 1988 ( 2) 195

[ 13] W en Anbang L Shuzheng Fan Jinwng et al Soil erosion rate
using ®7Cs technique in them iddlk Y alingsangpo[ J] . Soil and
W ater C ons. 2000, 14, (4): 47~ 50[ s s s

3 Cs [J].
, 2000, 14, (4): 47~ 50]

[ 14] Xu Peng-hail Feng Yong-zhong Y ang Gathe et al Study on
changes of water environment in source regins of Yangtse R ver
Y elbw R ver Lantsang R wer and is factors| J|. Joumal of N orth—
west Sci-Tech Unw.of Agri. And For (Nat Sci. Ed. ), 2004 32
(3): 10~ 14] R R R

[J1- (
), 2004, 32( 3): 10~ 14]

[15] Tang Yuxing Y angHaq ZhaoQigua etal. Preliin mary esti-
m ate of soil erosion rate inH aplice red soil in southem China using
B7Cs technique[ J]. Soil and Water Cons , 2001 15(3): 4~ 7]

. BIC,
[ , 2001 15, (3): 4~ 7]
[ 16] Yan Ping Dong Guang-tong Zhang X B et al. Prelin mary re-

s ’

aults of using '¥ Cs to study wind ewsion in the Q inhaiT betan P ht

137

eau[ J|. Chinese Scivees Bulletin. 2000, 45(2): 199~ 204[
, , .. ey
[J]. , 2000 45(2): 199~ 204]

[17] Zhang Sen—qi W ang Yong-gui Zhao Yong-zhen etal Pem—frost
degradation and its environm en tal sequen tin the source regions of the
Yellov R ey J]. Joumal of Glaciolagy and Geocryology. 2004, 26
(1) 1~ 6 . . .

[J]- , 2004 26(1): 1~ 6]

[ 18] Wang Genxu, Shen Yongping Qin Ju etal Study on the nfh+
ence of vegetaton change on soilmoisure cycle n alpnge m eadov
[ J]. Joumal o Glaciolgy and Geocryolagy, 2003, 25( 6): 653~
659 s s s

[J]- , 2003 25(6): 653~ 659]

[ 19] M inistry of water resources P. R. China Standards for classifica-
tion and gradation of soil erosion [ Z]. Beijing China W aterpover
Press 197 9~ 10[ s

[Z]. : , 1997: 9~ 10]

[20] W ang X i=hong. On the layerbelt of alpine m eadow on the(Q ir-hai

X+zang phteau[ J]. M ountain Research, 1997, 15(2): 67~ 72[
[J]- ( )
1997, 15(2): 67~ 72|

[21] Peng Xuamrm ng W u Qirbai Tian M ingzhong The effect of
groundw ater table bw ering on ecobg ical environm ent in the headw a-
ters of the Yellw Rwer [ J]. Joumal of Glaciobgy and Gecryolo-
gy- 2003 25(6): 67~ 671] s R

[J]- , 2003, 25
(6): 667~ 671]

Cs Trace Technique to Study Soil Erosion atA lpine

M eadow of Tibetan P lateau
LIYuanshou' >, WANG Genxu, WANG Junde, WANG Y ibo, WU Q ingbai

( 1.Laboratory o Watershed H ydrology and E wlogy& StateKey Laboratory of Frozen Soil Engineeringg CAREERI CAS. Lanzhou 730000 China
2. Institute M ountain H azard and Environment ChineseA cadany of Sciences& M inistry of Water C onserwancy, Chengdu 610041 China
3. College of Resources& Environment Lanzhou University Lanzhou 730000 China)

Abstract ' Cs tracing techn que to studied the soil ewsion of wo basins atabp nemeadow of T ibetan Plateau. The

results shaved " Cs n soil profile is exponential distrbutng at alpne meadow. D epth of about 20 an n general

: : 137 . . : o
distrbution of * Cs. Slope top because w ind ewsion water erosion and frozen-thaw erosbn is stronger than the bo+

tan of slope. Intensity of eroson is consistentw ith other sbpe spaces erosion ntensity law of others sbpe position

all accorded w ith upper < m iddle< down. A binemeadow cover and soil erosion is a degree of sgnificant negatve

correlaton. W ith an average of soil erosion module is a lnear ncrease in vegetation cover degrees bwer trend that

correlatibn coefficients isR” = 0. 997. Alpne meadow hiher degree of degradation is soil erosbn more pow erful

Them axmal soil ewsion modu le is 2 960. 22 t/(km2 * a). Degradaton seriousmeadow areas average ewsion mod-

ule is 2.23 tines the degradation of the weaker areas.

137 . . . .
Key words, | Cs trace,tedhinique ; soil ewmsion alpine meadow; , T betan, Plateau



