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Abstract

At present, tracing technique using environmental radionuclides has been widely applied in the
research of soil erosion and environmental evolution; it has been the major component of the research of
catchments and environmental systems. In particular, the quantitative research of high-resolution nuclear
technology has been the key means to overcome the limitations of the method of traditional soil erosion
research, to broaden the means to study soil erosion, to deeply study the rule of soil erosion.

From the point of view of nuclear tracing method, technique and application, the paper research the
comparison between in-situ measurement of environmental radionuclides and traditional laboratory
measurement, discuss the uncertainty of environmental radionuclides measurement by the proficiency
test and intercomprision of environmental radionuclides measurement, study the soil erosion in Tibet
Plateau of China using tracing technique of environmental radionuclides. From this dissertation, the
following conclusion can be drawn:

1. The in-situ measurement of environmental radionuclides using ISOCS portable y spectrometry
system is an effective tracing technique that can rapidly and accurately assess the soil erosion and spatial
redistribution of soil. It can resolve the problem that difficult to determine the reference site of
environmental radionuclides in wind erosion area. The distribution of environmental radionuclides in
soil profile and the detection area of detector are the important factors that influence the activity of
environmental radionuclides by in-sitn measurement. The optimum measurement condition that can
achieve the accurate results is the detector is 1m distance above the ground, the angle of collimator is 90
° , the detection area of detector is 2.91m”. Using the in-situ measurement technique to tracing the wind
erosion, the wind erosion rate calculated by conversion model in Inner-mongolia Xilinhot grassland is
0.8 tha.yr.

2. The results of proficiency test and international intercomparision indicated: 37Cs is man-made
radionuclide, the results measured by y spectrometry have no influence of background of lead shield, and
the combine uncertainty is low, short measurement time of can achieve the accuracy expected. 210pp js
natural radionuclide existed in nature, it require higher measurement condition using y spectrometry. We
should take the source of uncertainty from soil matrix, background of lead shield, the shape and material
of sample container into consideration; make the accurate non-source efficiency calibration. It needs
long measurement time for good precision expected. Achieving the accuracy and precision is the key
issue that applies the environmental radionuclides to trace the soil erosion.

3. The activity of radionuclides of soil reference materials sampling from natural matrix is very low,
the uncertainty of measurement is large. It is important for making the reference material to select the
sampling site with high activity radionuclides and no erosion. We select Shouyang in loess plateau as the
sampling site, to collect soil sample to be the matrix of reference material. The results of measurement
indicate: the activity of '*’Cs is 4.23Bq/kg; the activity of 2'°Pb is 80.43Bq/kg. The standard deviation of
1%Cs and *'°Pb activity is 0.22Bg/kg, 2.10 Bg/kg. The results using one-way ANOVA analysis indicate
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that the activity of "*’Cs and 2'°Pb,, between PT samples of 3 groups have no distinct differences, the
homogeneity is good. The PT samples can be provided to make the proper quality control measurement
and assessment of measurement procedure for the environmental radionuclides analysis laboratory, also
can be provided to do the proficiency and intercomparision in environmental radionuclides
measurement.

4. Using the tracing technique of environmental radionuclides, the distribution pattern of soil
erosion and the relationship with human being activity from west to east in Qing-Tibet Plateau were
assessed. The results indicated that: (1) From west to east region in Qing-Tibet plateau, the background
value of '*Cs is in the range from 452.7 Bq/m2 to 1714.1Bg/m?, the distribution characteristic is the
background value of *"Cs is increasing from west to east region with the elevation decreasing. 210,
background value from west to east region in Qing-Tibet plateau is in the range from 2612 Bq/m2 to
7377Bg/m®. The distribution characteristic of *'°Pb is same as '*’Cs. The regional distribution of *’Cs
and 2'°Pb,, shows significant correlation, the equation of correlation is 2'°Pb,, =3.6x">'Cs +1466.2,
R2=0.9519;(2) In Tuotuo River of Changjiang headstream, the migration pattern of 37Cs and 2'°Pbex in
typical slope has no difference. The distribution characteristic of *’Cs is that the topsoil in the soil
profile is eroded, "*’Cs activity in topsoil is low, and the distribution depth is shallow. It is typical soil
profile with wind erosion. The distribution of 2'°Pbe, reaches in the 60cm depth in soil profile. The
maximum of *'®Pbey is in the 0-2mm of surface soil. Tuotuo River of Changjiang headstream is a typical
wind erosion area, soil erosion rate is 2.5t-ha”-yr’’. This area is one of the important sources of dust
storms of Tibet plateau; (3)In Maduo county of Yellow River headstream region, 7Cs significantly
deposit in the upper slope, and decrease in middle slope and lower slope. The inventory of 2%pp,, from
upper slope to lower slope showed increasing trend, it is caused under water erosion along the downward
slope of the migration. From the surface to the bottom in Maduo soil profile, 21%pp,, showed exponential
decreasing trend. In the soil profile, there is a blank area of 29pp,, in the 80-100mm; the depth of the
blank area is same as the depth of '’Cs. This is caused by heavy rain in the extreme events from the
1950s to 1960s in the 20th century. The last 40 years, animal husbandry activities in Maduo have more
disturbances to soil than the impact of the natural factors. The soil deposition rate is 0.3
tha-yr’'; (4) The results showed that: in Dongginggou of Magqin, in the 0-20mm of surface soil is
enriched layer of '*Cs, in the 20-40 mm is low activity. Because of more rainfall in the region, ¥cs
deposite to the surface soil with the rainfall, the thin layer of soil and less physical clay content, P1cs
concentrate in the soil surface, no leaching downward migration. The distribution characteristic of
219y, is same as ¥ Cs. Soil deposition rate is 4.2 tha’-yr’; In Jun pasture, *’Cs enrich in the 0-20mm
of surface soil, decrease in the 20-40 mm depth. The distribution characteristic of *'°Pb, is same as '*'Cs.
Dongqinggou and Jun pasture of Magin is the core area of Sanjiangyuan ecological protection reserve,
the alpine meadow and shrub vegetation have better effectiveness of soil and water conservation, soil
erosion is not serious;(5)In the Jungongzhen of Magqin, the result of serious water erosion site shows that
19Cs enrich in the 8-10cm of soil profile, from surface soil to 10cm, '’Cs shows exponential

increasing trend with depth of soil profile, from 10cm to 16cm, 137Cs shows exponential decreasing trend
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with depth of soil profile. There is blank area of '*’Cs in the 16-22cm of soil profile. There are blank area
of 2'°Pb,, in the 6-8cm, 14-16cm and 20-24cm of soil profile. The blank area of 1%7Cs and mee,‘ was
caused by heavy rain in the extreme events in the region from 50 to 60 years in the 20th century. The
water erosion caused by vegetation destroy in Jungongzhen of Magqin is serious; the soil erosion rate is
8t-ha™-yr'; (6) In the past 40 years, in Sanjiangyuan region of Tibet Plateau, human activity and climate

events have accelerated the occurrence and development of soil erosion.

Key word: Environmental radionuclides, Tracing technique using radionuclides, In-situ measurement,

Proficiency test, Qing-Tibet Plateau, Soil erosion, Erosion rate
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F—F NEHSHEERTRERANARER

1.1 RERSTMZERETERABARENX

BB R LR, BPETRTEM Z &R, PFEANKTER, BFEPET
&fﬂﬂwﬁmﬂﬁ\%)ﬁﬁﬁ A FR. TR FF'%%%}JP/* :F BA—E Z M A HRRFER
Wtk B R X peeas, wmd, o, 2Us, mT z @nTRITE
CRITERIH, BEFriomcm, %uﬂ—ﬁﬁ%ﬁgﬁmﬁm@ Z, ®=H X, #itn ©Co, 'Cs
= EERARAMEED B TFRENRR, 2=92, MIHATIEHIET 2592 KR,
PRz g, BWERIT 2000 TRB R, AXEKESH 300 TRERER, HRTER
HEREMBEE, RZUBETHHERE. BESRBMATAFIEEBRREERHE. AR
5 o R, BRES BHE, FHRS ol pHELNFMNEEY y HE ARZMNLEH. R
FH AR EREEOIER, BB, 80 RBBUHLHE N EER BN EER,
BNREERE. BUTHEEETRRMA TSR EZ S, RABEIERRER BRFRBHR
MBI E, TEASARRIU ROEER, SNSRI RIIMBE R, AR
ATHERFARS R, MATH R, BAMATBUHEZ R TG KRN K
FHFL I, 2006) . ASCHTHBIER SO BN BAR AR B B R A SHIBA
S ERBE R AL AR A BT B R AR AT y ST, PR R R AT R M —
T BB PSR AR AR 0 R B R IR R Y R B M i E L R

fEit 1 50 4ER, BEE AR KK B LR B AR AR EE AT R UR P A BN (SEZ 5, 1999),
BRI L RIFAR O L TR AR R AT PO AR B AT E . BT, BL 7Cs BIARMA
HHFBE R R REREAR D) ZHNE TR, JURYHE. BB RS TR RTTRT.
BT, s RASEHRR MY, il Cs 4SRN NS - HA SRR KT
¥ 56y, 20 4D 80 EARLLR, MM "TCs BIARBT A A IR ] (A RSO G K B g
. ERFELHNM (IAEA) SERBAZRSIRFEEERERANUIFATFR, 'Cs A
% ER RO BRI EAR TN TR A RS EE R 2 —. Hil, AR
TEHA RN EREHRARETNE N, B— XM RFBRMEAR. Rk, PR,
k. BRI R REBAR R B RN EMLTEN

AT H FERATBETHEE VCs, KRB MR E 2P HITH A4 K 'Be HATH I
ALEEHBE VCs, KRB HERE YPb MTHHE4EN 'Be BLKHRERIFN LR
wh SIALEE R T FH 4 (Ritchie and McHenry,1990;Walling,1998;walling et al.,1999a,b;Zapata
and Garcia-Agudo,2000; 77 [HYT,2000; % 3 %,2002), 'Cs B ERFBARHFENEE, HELTH
% 30.14E, BT LENE, BEPEATRELARREN VCs, ERREFAREELRARN™Y, £
B REL SRR —E - RETE. V'Cs £LREBHA 4 1 (Playford et
al.,1993:Cambray et al.,1989;Carter and Moghissi,1977). HuskEEFBEF ) *'Cs, EEHKETF 20 i
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4 50~70 FEAR MM K S ER B . REZEMRZRBZRLFHT 195246 1 A, FAKRSFR
BAARGENEE. KSETHRE=EM YCs AR 4 AR (1w ALK (<1p).
HARBRITBEIBRR HER R, MRRE%EIMRATKIE 2~3 4, FERHRBKREEHE,
BB EBRE I, —RRET 0~18cm WK LR Cs AT B T EM SR MM L ETREE,
P BT R P IR A TR BRI R R SERN, 2002). 'Cs iR BMAR Y
GEHT R RS (Davis, 1963). 'Cs MEIRTTFAITEA T 1954 45, 1963 £EH1 1964 £F
KBTI AR, 70 SERLUSBEH K. A 80 FFARF WV RIK. (Cambray et al.,1989). H
RAPIANT R KL BRIE T RSER ARG 8% 8O 8, 16 1986 45 4 A M1 771K
R MAZBHOERA L ESIR VCs KRB RY #, £ ——RIERBRR LM AL
BEEARKEDM ANEER (Playford et al, 1993) W T 2R FIFEE (Volchok and
Chieco,1986). F XHFREY, PIRENFLHBMER P'Cs BT LRARFBEFH 'Cs 1)
BEHBREMTY 5%. 'Cs VTFFHAEAAGAE e 5% R RBFFTII . KR EF R E N E
FREASAE, "VCs BT E, R InE R A SN E (Ritchie and McHenry,1973;Walling
and Quine,1993).

Wes GRS A EILERARSERONE, 0 BARKNIBEERET
1954-1970 4E, Hb 1963 SEFIFE B K, 1500Bg/m’s 1970 4EFidkfd, 4{iRFE <100Bg/m’; 1986
M Vo TR B, Bik 700Bg/m®, R ot WK 32 AT RIBE TR U LR F R

B1Cs YL R AR E RS . 28 V'Cs RIHUIME (1996 4EKF, SARBAE) KR
SAKRBF: JbTER VCs BHTIBRATE TR, 71% £ >800Bg/m’, J&#&% <800Bg/m’; ik
% 40°~50°£ "V'Cs BB E AKX, 1600~>3200Bg/m?, BEREH TERRARTELFAXEN
RIFRBHIHBR . 9'Cs BHUMRE >2 400By/m’ KR, T EME TERMPEH. JLERBMILET
BEBX, BARARX-AHX KRS E %

i E YCs AR MR : BN XTI A Y EA PR X K P'Cs ARENTTF 1470.6~2
440.0Bg/m®, 2L RERMKS, FIFKEBLMBEE—B KT LXK YCs RRME
ERBK, 6209~33945Bg/m’. 'Cs AR BN EBARILEEK, SHRENHNRKSE
BEX (Jt4 34°30°) % 2 573.2Bg/m’: =AM K (Jb4 27°20") 24 1 5104Bg/m’. BEEEZERIX K ¥'Cs
AREBIR, ZETH (SWILAA) % 620.9Bg/m’, XAKKTERBETREEMXAE X, T
TR E T ILX YCs AR E K 3394.5Bg/m’, XATREFILR FRAKB L H K.

210py, K P8y JU AR I MR MBI RS R FRHY, *Ro f1+18
hRMEIKRES, BLH—RIEH G ALK 2°Pb. 21Pb i b R I S0 A 5T R 5
TKERGR R, BRI ETRYR HED K 2Ra LIS RK =4 2Ro, HHEZH 2%Pb,
R 5T A °Ra kb T RO R AR A1 2°Pb BAR A 42 2'°Pb (Supported 2'°Pb) L LLIERE /NS
FE 4P ) 2R 8 BT 6. T8 B KSR 2'°Pb R it 1 '°Pb(Unsupported '%Pb 8 *'°Pbex)
EH Rtk P°Ra AF# (Robbins, 1978). HATE °Pb A H B R REFAMNE L. B+
Hrhg 2%b, 2Ra I 2Pb, AEGLTHEIR, AR LRSS R HIE I E. AR
sl E 2OPb [MLLIEAE R WIABMIEINE 2P M E ST MER. i RES AR
219} Fi1 25Ra(Joshi, 1987). "*'Cs YTRFBER (8 K 4254k, T 2'°Pb I KB VTR R A% # (Crickmore
et al.,1990;Nozaki et al.,1978). BRI KSZ *'Pb MUTBER BRMAMESR, ZHTEE
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# 30-370Bq m yr''(Appleby and Oldfield,1992;Robbins,1978).

"Be R—H IR KX EMTFHET B T Fa 54 Ed O BFH N BT ERR
RIMHHEZEE. Be HEREMMMES, AHR&ZAEEENIK (Walbrinkk and
Murray,1994,1996a;Krishnaswami et al., 1980). "Be {1 H ¥ Ui 4 Bl 7E 140-740Bq m™ (Wallbrink and
Murray,1994) . "Be FIREAT LA I NED (4T M2 (Murray et al., 1987).,

XF "cs, PPb Al Be ML EHHBTAL RCHME (Schultz et al.,1960;
Davis,1963;Robbins,1978;Wallbrink and Murray,1994). %4 '¥'Cs, 2'°Pb #1 'Be JifZEIHE)S, 5+
BB MR R T HURBRL 4 & B, AP FEILTFRAZERS, LKk, #HY
MYRERNERD, BENELRBRMOBEHREEFEDMA (Tamura,1964;Cremers et al.,1988;
Robbins,1978;Olsen et al.,1986). WAL E BExt I AH *'Cs, 2'°Pb 71 'Be LT WIR/D,
KRR A YA AR Cs, 2'°Pb Al 'Be ZEMM R BT M X SR E . HER M3 E RS AE B
# "cs, Pb 1 'Be #§ X W # A 5 ( Ritchie and McHenry,1973;Wailing and
Quine,1993;Joshi,1987;Murray et al.,1987). "Be W AR (<30 K) FHHEE ik £ R
BREBHNER, YCs MRRHEHHN (~40 4) FHHEHEAFELEAREHER, T °Pb WL
REKIH (~1004E) P HEENHEEARBHER. TWH, Cs, ¥°Pb Al 'Be W LA HIK
BFFU/ MR ) 442 pid 72 (Wallbrink and Murray, 1993; Walling and Woodward,1992;Wallbrink et
al.,1999),

W Be, Cs, YPb M MC AVRHAEHREMHIESL, TLREMA—E (Be) F—A
e (YO REMEABRYHRFAEREER, XHFANMFADWEHERS (Richie and
Ritchie,1998,2001; ¥, 2006) . AT A% *'Cs, 2'%Pb M1 'Be WL W& 1-1 Fi R »

F 1-1 IWHSHERTE s, ™Pb #0 'Be HILLER

Table 1-1 Comparison of the environmental radionuclides: '*'Cs, 2'°Pb and 'Be

Y% Bics A0pp,, Be
KR %k H A b 2 RAFEHETE
¥ 30.2 223 533 K
JUREB A} 1954 SEF-8h > 100 £ x-H
FEE 1954 F1 1963 EEYLfE,  ELURE, FRRNE
DU A BRESLTE
1E 80 A fFIL* 2N
2N LB, BRI NHEED NEED
FF /5 R i b
) bR b iiTE kot WS mAREER REOHHR
P BIE S
BHERR W 2 E3 &
£ R I R Y B ) Ty £ WPER

. %1986 VIR OURI BB MO8 R T BISMOTRE, (ERREITEREHX, 3ibEREMAK.
Note:* An exception is the Chemoby! incident which caused ™'Cs deposition in 1986. However, Chemnobyl fallout has a limited spatial
distribution.
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Rttt AR 2 — TR R EBA T ESHEE, B SN TRLER
FIARAET, R FERERARORDIE. KEGRURKBEERE, SARNE
A= SRR . ETRA TR R SR R AU, BRERE. KR
W, AT RK R KEG RO M A R R, RAEERERN. AAHBSHERRET
BHAR, 550 TCs REEAKE ZIEN T REMEE, B T A RE MR RFTPTRE
B, ARPAERER S R0 H S0 E R AT AR iR,

1. 2 MEBERET M E R AR RIE

AT BE VCs B NIG R FUR AR PRI, BB =R BRFE.
WX ERETHROBERE, REHTRRIENRERE, XEABEAEARMER TR, 7
AAE B TR B R B AT R SORBRBER B, D VR KR

Rogowski il Tamura(1965,1970a,b)24 & Dahiman F Auerbach(1968)3E '*Cs #f: 4 — AN REZ T H
MBI NR W, ELE AN FEHRAR. TR %M VCs T KB EMISE . FAK
PIEUERE A HIA AR Cs MK A BEMIEFHX KRR, SREMERM V'Cs MTH L 18
MIEEIH %, VCs BEME R AT LB FE A A B . Ritchie et al (1974)t KB T L3 AR '7'Cs
k2 BT HAI KK R, Ritchie H McHenry(1975)3 X L84 A1 B HI AT L 46 R4 & 2K

(Rogowski and Tamura,1965,1970a,b;Menzel, 1960;Frere and Roberts,1963;Graham,1963) ,#—2HiE
T HHER AR BRI A Z MRS X X R 4. McHenry Rl Ritchie (1977) HFFLR Y HIH
Cs 2% 8 43 A B2 BT LA FH A B 52 BN TR R

Bios HANHBEABRANERE - L XRPHEATHHMREAE (Walling and
Quine,1991,1993;Ritchie and McHenry,1990;de Jong et al., 1983;Loughran et al., 1988). B4 H B M.H
19Cs BiAR WA T Sk R R A A AT L A, DRI M — L EE KB AIHEE
BB EENOATEN, ELERMHFNZMEER (Ritchie and McHenry,1990;Walling and
Quine, 1991;Loughran et al.,1992;Walling and Quine,1995;Walling, 1998; P. Porto, et al., 2003).

PO I YTCs (TS A B AR IR B R S T R R, BRI T AR

CARERIBERE) SR& %A ERNTRKREEZ ANZER. BAXRTERERSI
B (K S AT M RHR D, BRI BT R (B% RERIREE) 1 H AW R R KT,
BATROARER, AT AR S BT o S0 FERAE A Cs AR R T 2302 % A(E R
WRE, PO YCs AT, BRETRM. FRE, mRRAEALE Ve MRREXTS%
ARAKTE, B8P Pos RETHM. PCs ME LR ME M ER R FK—TRHHEK
Wos FARBHEF AT 44 Vos ARME, WRWHTEHERERMSER. FTEl, RER
P ST AVRAE 555 % 5 EARIRBE 2 I K/ TT A E P A B P E 3R AR REAR (Walling
and Quine, 1993; Walling and He,1999a;S.P.Theocharopoulos et al.,2003;/% 83 X, 3L&FE, 2002; FHBE
%, 2003,

EatilsE L PCs ERURALE B HREMATRER, FERIEPREEESL %
R/ ERE R XX R (Richie et al,1974). EHTFEMFAARFIHE E LRI
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WiCs AR FE k2D SR e e B - 3R 12 i B % (Ritchie and McHenry, 1990;Walling
and Quine,1990,1993; Walling And He,1997,1999a).

FERi A TCs HARVEO HERR AT, BR T EYWHTIR B AR RIRB AR AR RIS, T
FEFH TR VCs RN AR IEARMR SRR R, BIMIAXTIARS V'Cs BRE L
BHLSHEHFRAPHFEREONRSE, BHEETFELALEZL (Walling and
Quine, 1995:IAEA, 1998; Walling,2002; 37k #7,20022,0). #fE#EH, Cs RAMEERHARE: (D
E— R TR T LA PR (3040 45) LB MK R, (2) LRRMEERZAK. F
R THME, TR REAENE. (3) RSP SR E B . (4 REFR—
T A AT BSEEE R, (5) TU-EEAME. TR mA LR EE . TCs
BERMFTERRARE: (1) RIINAXTHEAREE—ALERODI AR, KRS T &R
EXFEERONA. () FREREHEREMT LR ENRLFEXRELRH. 3) KELMS
AR AT FRORRIE R . (4) PR 7Cs SRR 3 1R 4R I o o A A AN R A
(5) HEAHEIFA e R LRI B B S S L A E R PR R R R A . (6) BRI T
—ArELIE . A REASRR TN

1.3 INEMSHHRENESE

ARUE RO O AU BRSO PR R R 45 R, PR B U P R R BRI P ot o () XK
W REERHE RO R R W B S S BUTRAT E R AT . WIELRE S B SR AR R F,
B, HFEAEORI BTN, RANETREREXRER. MEBSERRN
SRR R MUBERR, 3R SR BRI AR T R X T8 A B IR A A R PP AR B T
FIRAE. SRINISFEE L, X PRI Rl HARGE 0 R SR 28 H gk TR0 BT B P A R R
fel. REMZREFRERM (EHH, 1989,

AT B EER y HEOERRSFEARBTIR. FTHAEX y LR —EEA YL
WA RN EEL T 8. v SRRMRAEERN, TERRELRMN. REEBAE
FRMBL, 3 HGH AN AR AR R L . XK T ALY RN, &9
FHBET HFLEMEER, HIRREHLMENEE. 0RATMIR I £ AR
158, BMZMRTSIM, SREBORTIRY TTHHTE KA Rk E S, KRR AT BH K
Wk y BRI R (T ERE, 2004). y {EREAEYFRTHTRERMRK=FHMN, H
REALFRETMEN y FI BN T REUFEDRD =EBBBRN, #=ERT
B, MIRBFERE, BR, REFESEFENREVNALZMEHREESILN. B
BTRESE AR v BRI SSIRMA R O R EBEA A, RIEEN T SH=2.

SARRAWRIT I BTN R BN L, ZRIH BT & RS ARATT LRE ¢
SR MENE, FERRIRERK. ZRBTAUSMERD, Xy FENRBAESRRD. TR
SBEHE ¢ Wk, ERSANE T EER IR AT SRR ST X RRE v HERRER
W, AR y FREHHENSRBNR EITHRRUFEAGTRER S, SIRAHNER
ORI £ . RO y T AR RS AR I R

DR R B Ik b . y SRS AR AR AR L= A R R BT AT AR RIE AR, A3
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BTrHFaEiEE. BR, HENEFETFRELEADRTSSIHE, BIRFHPERRE
LA R ES LK, BBEE SRRk B S, ATEMTER. Bk, WERETER v
LU B RN R G D H AU AZE, FHURGRE XA NRAE. FHLR AR
YRR = Fh. SXLERIIEAART v SHERH &AM, FHURSRAR v B3 H B
HERAER. RELEESPRAL, OmPR,. BESPHF. R, 5 LXERN 8 AER AT
HRE EH y BN THIRRAR LR R R B BB R AU Rk, ENRERET
. BEA, Xty SR REOREAS. Kk, seayRbsr, £ 20 4 50
GEARLLRERA v SR E TR

EALRE B SRR SR RIRE, RATAE v HEAKUMRENR. HXEMERBEXK
Si(Li),Ge(Li)#1 HpGe (High Pure Germanium detector) & FhESS RN, RARIFHIRES
P, FHABRROFEMRE, Fik, LS4k y BURE ¢ HEEIESTHELALR. MERYE
TEAFMIREG, FNRORBAEREHMA, HENAEDA Nal(TDAHET, FmE#ime
T Nal(Tl).

B R LM, SHEN RS R (B) W% [GeLi)Lithium drifted Gemanium
semiconductor detector] B2l 4% L SN 3. Ge(L)EAKE F M ARTF. HpGe 7EKE T1#
M, BUEERTERE. D2 HMERAEENS. BEMLENER, AR A FRE
R, SERA, AR LR, ARG HERM SN TG R S50 S EE MR T,
P B A ERRE LB P, HEMmE 1-1 for.

ﬂﬂﬂﬂﬂﬂﬂﬂ L»L _ f =

oo
\m e ity
S vl

*“f_\

Bi1-t RRVFSEHTEE
Fig.1-1 The configuration of HPGe detector

Bt RS, RROZERTHRS AT AFRRIE v HE. T —MyWEH .,
W RKIARAT I y STtk pe R Wﬁﬁwmi,%Tu&ﬁ#mﬁﬁﬁvﬁ% WA vy i LRI
R ARk AP T, WTLURZ B AT R ST R R R R E AR y W R XM R R KR
KM —F y FEHPWERZ.

y N ETEHEWR BARLE BPEESTURRSE. BURLCE RGN UMAREA
B, WEE 1-2 R A TARREITAER
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1-2 vigWREER
Fig.1-2 Electronic components for a gamma-spectrometric system

BRI 2 RIS O 8, BT Nal(Tl), CsI fI&FE 34K ¢ WA, HiE, AR
AT B LR R AL I (O SRR BI 2%, BROVR4sE (HPGe) th NalTHHIBER D HFREK
% (PP.Povinec,2008).

TR Z A BIERTRBARBRRIL BN, LT RER AR 285 th ) ok o R M N BV mT 2y
Bric RN .

KPP BE 7 BT R R A I T BE R A K rP IR RE R AL, ARG8T H ST RAEAR B A ik Atk
WHHEHESFR (MCA) FERIXITES.

B ERGE. TTUMRIEERE MR ENCH, B8, HENERENEE, dAARLR
M RNSR (HEXE, 2005,

y EHRWEMTHRR R BATERK v EEHRENE RS HHRUNR. B ERE
MBSAHE, HUEEUAR, EHEESRAR, BRI R T ST A4S 1 AE H
B, BLETAFERFENAKE. TRETLUREMEI N ZMER, EFRETERS v
ERLE v BUOEAREIRERE: (1) RUKE.: RUFWBEN ¢ HEOFRWES, HWXR
B, Xy HEOTRMAFTEA, EL vy BUBEEENHERZ—. EMHEWBENFREREL. &K
TRE Y AR THRA SR, JURTERIMRTRA, PR ZIH ST v ST RE R RIRE
FRHZEIREERS: (2) BEMW: RIE v BOCIPISCREBAIEN v HEK D BEES, B
MERMBIEZ—. v ENNEEESHEDDRENIER VM E LRSBERIE, FHIS
FWHM 7R . X B R K Sk y #50, FWHM B840 R keV. RRER ML E AR,
SHEER SR N IRARNMH LR R, (3) B RUELHERTHREEN, TELE5—
MMER B AEEIT R Eig, RSP v B0 BT —RREUEN BN, HANT R
Weif R IE B RAKIEIX —RAR T (IERRLL: RAE v EUFERAE v BT R U 1 Y
TFXHMERE y SERAER MRS, ERILE A, XMEENMK. (5) vk XMaERLN. v &R
LR PPIRRE R S MR BE RAE v A AR B AR YIRS & v 1 BB B y TR AN £ AR ik aiE it
HIR TR M2 B MBI RZE RN . " RIS IR THOK R R o B FE AL 2 7 B
RAE . RYERILFRE RS (O v ST RRER A E MR R M KA R HERE. (6) &
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EtE: By M EERE, vigONES R IE, AfERKENUAERENERREE, A
BEAKHEKREE. BUNAEENE, BETHEEE. BRE. MHRE. BT
HERL, HEMAFERATEME. (1) AVFTHEE: EURBER LEORET, #ER
VR B AR, HREH—NEERR. TR R/DRAEE R R EUR S,
AR REBE, BERIGER, FTRAHBDRERRE. XX ZRERBEHE S NEER
BB EWEREHER (HRR, 2005).

RSN y BNERZE L, FUAFZIERLEEEN—TLE, BHEZWIERNEHN
AHEE . WHRERZIE S RO REMNE R REFTETNRER, EERENREFMATLL
KPR IAHEE, TS WEMTHRE.

RAIE SRR RE S ERAMEE: — A Sl i O B R 2B U B R B T3
BRIENE., FEAMREE OULRTAR. MR, PORIEBERSAAE). FE RSB 2§ E JLFT AL
BHUKRABEMESELEE. AT HEEHEERERE L& THRUNE, £EAMBELE
TR RE GRS HEARIE AR (ZRRE SRR AR/ A T RAERITHE
ZIE . RFERIEGE FABEYE: (1) FRUERES MBCH R B0 AU IT e kg, 8T A
etk (2) WU ST EUE Y RERENAR, FEARKEERTHECERNZREN X,
BT RZIREREE, WNTZERARREE: (3 BUNHYREEMELRNGE, FRERER
AEEEBEZE, MRAEMH, SHOAFREE2EAN: (O FEFGSEREMRNERK
EEH, AoeERERETENR: (6) RAZELHEMNBLERINHT: (6) ARMEA
B RZIEREN RS, e K.

AR RSN ERZIE RN RS, THERFRE, ZERRHEABMEANN], BN
(CANBERRA) 281 THEMEZIBE AR T X—H B

FASE WL E TR A EH 2 47: CANBERRA AR EHBRZE AR &
R MRIL. ISOCS/LabSOCS KA CGHEIFIE. PHEHRBLLEXRMEBMEZHE). FH
ISOCS/LabSOCS %I A I ¥ % w45 1 BGHATZIBE . BRUI 2R I RAL R LI TR BB L LI K8,
TR PR I 28 p A R 2 B A A T B (M A M L T T TR S AR B RAE . WD) T R 28
WML, DREFN S AR &R, LA S FIESCFRRINTHER
BEAT SEBR B UE (A, 2006). CANBERRA ARIAET Lik%&f:, B%, CANBERRA A
RFWBREFT R, THRENSNHTEHIE, KRR RS, LK, XA
R BCE R BRI 88 IR 2 R R 4 R A R L BRI BT, T HI RN B S 6 TR
WBRARFJLAAME, SFEMELER 0°. 45°. 90° (EEHFD Al 135°HMEA. XMARR AL
X R RUETREE T HN B LHI R R ES MM B TLUE I CANBERRA 2 A RAEAR
RN RS RB SR, RIEPEE T AR LR EMERRA A B SF 5P B .
CANBERRA 7 & (I TC 36 30 3 % B 7 B R B A A R 2B I — DN, B It =4 i 57 B3 400
EAMRF, BEEH, BRANXEN—STIRANE, XHEZNHEREZEZIETTEM CANBERRA
A A TR BRI T 553 WIS RIGETRIE, RGN ERREORERS, SRR, B
T B R H4 3 )L F—3(FL.Bronson.,2003). 2002 % E 48 JaBUH £V R BESHHA
FEST 48 FREALAT T 2R M LR, BHRS IR, 7 95%E (57K W3 Fh 7 i %) BE w1 X
RGN E—EmE S g R —8 CR3CHL, 2004,
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1.4 fERTRERFEINRARERRA

REA PCs BARTF £ b RTTRE R AR B RTECN A BR, w7 i S AR
B, FE2RTEEMNAE) 2 M (Ritchie and McHenry, 1990; TAEA, 1998; Walling and Quine,
1992, 1995; Walling and He, 1997; Walling, 1998; Walling, 2002). '’Cs sRizHiA LABIsE 7k
RI%, 5 AELREREEAOREN R . BERERRAOERFAE: BAARELAE
[Fl'% )~ 2 RT3t 2mm i —Gamma 145 & — + 38 P80 P 5 BE T H > bRUERE R X~ 5 8
% TR E . DR R A R GRpR KD B9 Cs RS R TSR
Bk, # Jerry C.Ritchie(http://hydrolab.arsusda.gov/cesium)Zitt, % 2003 £ 7 Ay ik, 2R
it 50 4E354 3010 4 VCs RBMTIRR AR, BREHIE RN HEGN Y Cs REEARB
K AR ERRPVIR. TSN EEHXMIE AR 20 8, EEEPAE V'Cs MR
EHRASHERMENXR. SEEHERR, FRXPRILKESIEEREE, BHELER
AR, FEEFSM N RE A y i LIE R AL E R FR BN R R T A& & (Bg/m),
M BRI R . HEGNEEREERML, RSRENRESEARRTMEN . 3
EHRERRKEARER. BAERYE, TR AT RESENE, THFSE M
SR FEXRAE, BN 1972 F Beck WA E KA v 8O A3 2 2R 85 5 g
BREUXRZSHHRBERAZN. BTFZHATFRAFABHOMRE, Bk, B&FXT
MHEEE (Cs, HPb, M "Be) JRfrEE M HIEE M OKMERM) RiE. BAS 102
ER TR F BB EREMRAFETE AL Z M BRRERR N E, B (1) K
REFMSE S0 8. Baisgm e Rk RERERE R ERED V'Cs REfF
FEIHEAL: —RB/MOREER (KHE 150em’) BAERKH AR RNFRERE; 21
R BT RMEAZAREINE WIS % R SR ST =R KBS ALRER SR
R AR, T HERENE 1 MEA—RFE 12 £F 24 NP ERIEREXED 6%),
1R y ORI R <30%, FENEFEEA 48 MFLAE, (2) ESHEEER Gamma i URAL
e VCs ME BB OKARM) MRIFEENFTEAL: (D B (BT P-ED %%,
FediE VCs, TN EICARNFFBBU R (2) BWNRETHZR AN TRAARRT
E BTl E bR TR .

g, B A RNAMPN KRR mER R 5K ERFIREERXRRERR L HE
FHEERBESBOTRT . B, HifkEAEX SRR BRATRFRIMER/RE DR
K. SESMEL, REHSERHA T REMEELTRE B ER ST REERRAHE
t, EEE AR, BT ZRIAKEIM T, REEIRITE 40 FEHRBSEITRBAA
B R A SRR S% SEMEE. EERESE R, RADREER, FF
HRROHEABABKHZEANE, B "Cs M YPb, REHARERE HHR AT NAR B
R, 3047 B SR Rk A T v RV S Sk A P — ) L



b [ R R 7 B 20 10 X BT R R BT
e ——————————————————————————————————

1. 5 MG A = bR A an RO R

AT AL L — Rl 2 TR I S AR AT SE A4S PE G, FHDAROHE L&, P IIERIT ER R
BRI LR . RS RN RS, ZIRORFHFEMERNLEK. 2
T ARIE 3 L2 B A A A — S R AR AR TR R (Bhka&, 2001). HIFRSEEUH
A EARAEYR T LUR BN HE AR P 2 AT XSS M R AR 2, KR RITPA BRI U T SR 00 = 43
W R LR KT . R EEDRAAK TS, TR, TLURMPIARIR
LR M. BT, BEAXTHEREERMRMIARE AR CBRMRKKKE. B0k
BRETHRM ZES AR E N ZE WL . REMTIRERER VDT LEA R, 79/
YRR RARMA. B, RE. 78, TR RSS2 s .

g R T Y CoREREE, {8 SE4 3 N ITHPGe yilh (i B+ 3RAE B TR PR R,
B3R B S AR RS AR O AR AR, BESHEMES], FULSENRTRS
WIRE . PO)1IK2 BRI S4B vk 44 T 3K He 25 S48 A B -+ 39RE ok P " Cs TSRk 97 P 00 S
PR, AU T X LERWIHTBER T, URAESFIANBICREE. HHAER
B 2 TR SARMERE RAE, B NS SemBIRFIIEE &, AT IERS B B R 20 5 R Al B iR 2= 0T
iK25%, LFEEED, BEEMNGIRARESER (AN, 5, 2006).

0T LA i PR U T A SR M R S R, A BT IR RO P AT IR IR, R
BT BART I R IR R R R R, AR LN R ERETT: (1D SRR
ERRHEREEEN R A RN 4 LA I RRE (2) SR L bR REAR L, AR S ik
B EREZHINFEAERIRE; (3) FRURERIbRERE 2 R TH A TH IR 2 S BURE MG RN E
RE, (4) RS BB AR E S R ARG I B AR E: (5) FFRBRITRHERE S K
BARRMAERMEIRZE . Ml yBR 4T % B ARRER] & H4 tHoh, eI IH T AR /AR
ERBWHAD. B, RO LRk $45 £ TR R ARETE —. ZHHEMRE; WU
I AEATBRAE, SRR 75 v LA B 18 O B e () e ol N B8 =R RZERUR: (A A 78 50 T AR vk
NERMKBESEMWERE I, 2005,

EIRERE G R, HFUNAREERIEN TN EESRZ —. ARFIREHE
RS, RS, BT NG, NHREEOFHE. PRRUAENERER
HILAEZM WRRFE EHILE, BFEREMICREES. W)IKFHKCEDT LR
BRI, B AR R BB R 3 M M R~ K AR H ¥ 42R=6.0cm/E 4, T IFIEAR=3.75cm
Ehi. FEXHASHEREEGRITHRE, —R—REIERAKNEREKEH, —RERAERE
PR 58 2 1) F ST AK AR (K . Al A AT DL A ZE MR BE RS & R T @7.5emx7.5em  BUSJER T F 42
FEA B4 ho12cmx3em KRSF, f#HEHRN R R A BIBE (FRITESE, 2007).

I b5 B F AU AT I S ) HPGe y 100 SE 25 S BB IRAE S IR AR L, R T 74
WHRESS, W T BB KA R, ZIBE TR IR T 150 P R TR 1 % B 0 X A R
MIETIE (Marck Makarewicz, 2005). F$324b T K% MBFR R W, FREEHHHEH & R EK
TR B TR 2, To BAES AL R AR, DURFERIIRST . YRA SR
eyl B2 A AR 52 I o AT TR ST 0 1 25 Bt R RS RO 3 B AN B FE SR IR 2 —, ZIRERE 2
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PR RV R B -7 1 50 BT BN HHEE TR ANPRT R
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RERMZIZRS R SHETHR. H-, @HEERT, ZIBEFAEYIR LR &R g4
FEREMMERMT, WENRYT. BR. AWREEFEER. KRS RRFARR
R Z A, DAREHR BB, CHBE, UEARRMXEKINARHERE (K.Heydom, 2004).

BLEMIBT AT AR, FERRSERCH NI S, BEFRbs R, i OB HERY i 5 A WA S O T
Re HHE FE. TR, ARZTEAME, FW RS SRR T WA R, R EH
BMR. wRUEARLIGENG, DRRMNABAER, RIEARKA . B30 # A ERIE—
B, ROH, WREGRAAARGRE. BARAHLT U LA, SRS SHNESA 2T
TAHERER MRS TREF . XAEF N AR FRE . f8, Befain
BIE, MRBERERAHELSR, MARTURBLBRRN VORI . ER T WRYIER
BRRE, HERNNE RO S, IXX T RS S R 2 R YRR A o

FEARBTHAE ST, WRTRF bR & SR SRR RN, BN AR E
o BIATEMHE RN ERFL ST RAR RGN, BTHEER BRI RUBHAFHE,
ARG AR AR Ky LA AFE R BER B L RE, AR OGHAT R 21 LR Sy 5 22
K EREE R RBERE R AR R MR . IXPEAEH — MR IR S R ZEEAT R G, W A&
DRBRNERL. X T 7ER T W EHER LA TR BRSER BRI, BT RH & irE
IR TTIE, WO WEAFER RO, 2680 ROR R A .

BRNHREHAAR MBI, FESBHERETRIRE, M RAEREIF e & fE B it
TAFAZIRE, WAR SR AR, B FEHITHSHMBLE, XHEMRHE. AR E
P AR STt AT 2 B KA 8 R T IX AN BORAE AT o B P 0T AAS 75 B R v TEU SR ABORE 1 R AR ZU R
WA AT AR FIRObRAERE i, RERACHIE R, BERJLARE, REMRE, §Yam, &
B, AR ZIBELFHIAE R R BE R, IXHERE T B S BEATHE & B A v . B T E 8 R XU IHPGe
yREWEAX, W TT TR LT %4, RAL02IS00KE B W N A IERIZIAE, BiE i At 2 70
M45keVE|T000keV. ZIFERIKHBEATIE 2L BEM RSN SAEAT A B EBEAT TR ZIRE . T
BR T WK AR L BISLRE B A A HE BB A BRI M B o X THE AR W B P BRI
Z RT3 .

EirEARABTIALY, FRERFRARSTRN R RE TR, R &R
B AW BRSO . RO T TAFE BEABG RS RA
R tE AR R, BT RA R AR f i 45 KRB RIE TS v 5 R R .

O P R RS TR AR HE D TR A R B — AN 53 52, BRI 2 1% e AR
HEYIR, RZEARMERMIREG R R ERE TR, SRS EARERKR
FUIRMRREE I EZHE.

FEBEH R ZED R, TRERRIBSH DT, HEEAN TG aREN YR,
W AMITHIR 2 MR T IENH TR BT . BIE. TR FEF N RS R PR KRR
KB ER, GaiEtEH S, MATERENREYR, B TEHERMRREFR. BiTtR
LI R AR T3, KRV TP RRE S LRSS, ATKAEARE . £ 1995
F, RECRMXE—. ZRIHEYIR 104 7, §iFH 98 Fh, JFEHL 6 Fro RIS HEAIELEEHIN
YR, EERCIINN T 5 OREREEYA T ERERAENRATERL &, 2™8%
K TZMIER, B TR R A RAREYR. H T RAF R0 A 2 LB 58 AR
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LS A AL R UAT 'S B RO R R RO M T

HEFWEYIR. A LBEUHERERS *Hy *C. Cs. PCo 4 MZEM 6 7 4 7P, P PAu,
B2 5 AT N R, Rddlk. DAESHESAMEMNOSAR. PRMUNE, BREFDHT
BESEE, MILHMNARRAEDR.

F EX AR HGHEAEY RS RE2ER, BEEZBAROARMRRE, £&E IS
8F, BRRIES, EEERE, FESHFEDRMOLEIZLA 10: 1. RERXEFHEDH,
REHASHFREAAN, KEEASEELHREDRT Y 11.9%.

BT xt b Y R E S AR ER S, BALEL, YRR T HRDHERELZE)
MR B SIFEE KRB B, HXVHbB e RRANE. BE. HRSET B TEREFK
RSN, RERAHEARE LB T KRE. BRI, R PRI
AR ERAL, 8%, B, ., & e B, BREFRFREIEE 40 21
MHBVR TR T RS, EACIAMRER. R, BeE. BR. . L. #F. B
MR, MR, RWEHT. BUSTERS RS RMBIE, ENSMELE A, BT
Blr AT, WEABETR, SRSAEHITESE, ERMLEHER: WEXHBHHRRE
M BAR, RARBREF ST EM, HRA, BRAMNE, AEERHERXSE. 5214
FHERR AR . BNEEHASAAM—NRUA RN T, EEN AL RSN M
AN LR, BT RAAERTRENTE: BN AR RS Bl R
AN BT EMSLBEAT . BE P AR E — YR B K BRI #HIT. BT
SN RG I ERNETFR, EWNXTTEBER R R, BT UUBUS t bR Y 5 o6l e
BT 35 K, W23 K, HREERE—FK. —RIVBIELEEM RIS AL FFRUEd FU 5 b
Hext, BAREAZRIGED R LY EEMETEREREHRSE, SOERERNT
B4k, EFIANZRIIERAED R O e K T . TRETHHIIX LR AR IR S R R AR,
KRS R EMER, HTRE, £Y. R EHFRAER B MK, BEFEME
MEEL, v BNRER TR BRI R, B0 Hr 350 5 1R A — B R 20 R T v
REAMAUEER. WEKFRERLRE, BRI SFBRRRZEHRITZE. mH,
WA — N LR H AR BOTER A Z bk, SERUEFGARTOEEE. ETEMHN
SRR, BERBEMRREDT (HHBR, 1994).

E BRI RAE 90 EARWIH T —Fh B KRR T Ut 27 il i iR AR b
BYR. HENTREALHERTRATEN 9 MBUMEZR#TT . BENEERE
0.02~0.6Bg/g, BAHIEE 4.6%~19.2%(30). HAEYRFPHREMFELE, FEEUNHNS, 21
SERRE R, WANARENERT. XMHEEYRERRERN, RBamEYRAEL,
CLEHFU AR TEMA. MW EARIL R, WTCARSRE AN EI TR, TRV S
Wi, RRMEANRNE, XHRREREEDR, #IANREES THEBUH S it
R BRI ERAEYR GRS, 5, 1995).

T E MR BB R R AREAE B R B T AR AKE, HREMFERZHELAL, B
PIHE SRR e T TARE BB RA ROt RO T AR 4, U R RE BG5BT K,
HAMZSERIA R 52 H, WEMAXERPIRNTR.
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rE R FLERE 2R ip W—F G 2 REE R R =
1.6 KB R BHFRIAE

WHH B bx:

BN R THRHOEHE (P'Cs, ?Pbe, 'Be) BRABNAMMMFEAR. THASHS
MR ZN T EROAE . DURARTE BRSO AR S B RR,  IF R RSO
BERGHARAE BN EFRAREREROX MR ASREN RS R, FBEAKEN HER
ik S B PR R

HEFT A A

AT HZZEF R FRVMWIAEA) TABKEFREEBE “&@H tRam, S@#Kktmg”
BB, 7 IAEA-ALMERA ([H5R FRENAERSEBUR i Z X M St 2 ) KEFIF SRR
L+, BEHMERFFILR. KRN TR E RS E Z W R AR SRS AR Ao # 1%
RUMMHASIESA R R REEARRA T EENREN . FTENAAFCRE:

(1) FETRE R RN ISR R I E AR

FH ISOCS i v WAL E T 4Erp Cs Al 2%Pbes, FFEEBRMME &, RETALEEE
¥, FI K HPGe y iXHISE 'Cs M1 2'°Pbe, I & &, M FAHIE TN LT, FERR R
MEAXEEFEE: BERWRAOT RN, PP R 0% RO R R ERIRBER
B, LAR ISOCS Bl v 0U0IsE +48 "*'Cs Fl *'°Pbe, MIE ATk B TR ME B RBNA AL
RERIIB T

(2)  FRBEIE A 3 W E BOR AN E PERTF 5T

1 3ot [ B 1) S 3 2 AR B TR A L R AT LU X R, RS ERSBUN MR E E A A
PRAEMEERNE, RAYWMNERIHEENTERE, B RBRIEHIMRFRRT &,
PR 53 B H Xt 45 SRR VR T i

(3)  ERSEIU L RS S BIERARIT AR

W e (T R U R B AR AL B S R ROUAR, B B AR E M T AR A
FEfE. WAt Et. REEHNXEEAR.

(4) PR P A% B B R 7 75 8 o SR 3 b 9 e B S A

Y IR B TR A B R R RV R R R, WFSUTR el SR AR P R Y SR AR A RO SRR T 1
BREMRBSAIE, TR MERR R NSRRI, #E Ak iEsh 4 TR miEE
R AR .
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R T SR A KA U FORER BRI A

PR TR R R B AN IR B B B R RTINS PR AN E SR
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PR IBU M R R B AR AN T EL AR ST

J
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|

AR R EEE S RETRE
S ERARAIKIRE W R B

B 1-3 FiEXH R BT
Fig.1-3 The total design of the thesis
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b R RN R BT B IR PR R BRSNS AT R R TR

FE HMERSMERATFMNRAENEAHRR

5Cs il 2'°Pbe, £ B I/ M T IR RN IR BUH R R . Y Cs £ 20 A 50 AR
60 SEAMBIBIE AT BUE AR P IA TSR E. Cs EERTMHEFHT 1954 4,
1963-1964 SEIABIEME, BEIMAIE, 80 AEAVIMIZH (1986 LEMRPERLFHIERN 'Cs JikE
FURBR T 5 '7Cs RRE, *°Pb ZARRIMETHERE. *Pbo B LB AETIFH U HER
F7=4) **Rn B BB NAJG TR B R MU Y R (Zapata F. ,2002) « 'Be WIRF=HifHER5IE
KEBEFR TR W71, BMK RN AR SR, TTRR, BIEEHRE 7Cs, ¥'%Pbe
A "Be B SR TURLR B, 1B IR A AR IR . K R R RE R #% "¥Cs, %P A Be
EHRREREFIHHERET .

s, 2%, M "Be EGURERHIARNV I BRER, X R I ) R SRR A A B AR PR B A
REMBEESZM A HHEN 2% S (BARMSBD TR, TSRS Bk KR
BRERNT R BRASEEEDBGE LR TRG AR B R RS RN L. B
SERAE AR R OR A RERE SRR R BRARZRNXR, ERMGH L
BRMERE R (B, 2005) . BICSEITNA "Cs BARERITNRBATER 15
BOMARMEREIR, RIEXEFEHAR, P'Cs, %P, M 'Be WLIAFIHE LRI MEIAE:
B (<30 RK). PRI (40 MKW (100 ) FIHEE.

L0 AR B PRI TR AL B R Y Cs 0 2P TRERAEAE 3 HHAE: —RIRKIR
HEERER (KEA 150 cm®) BAEARETFTR NS MERY: ZRRERIIRERBEARZA
KIEHEWNSH S SRS BT IR =R AKEMNSARELRDNAERAMOHERE O
Hxt BRBRY HX), MHLRFMNE | MER—BRTE 12 £ 24 NP (ERWEHREELD
6%), WR Gamma B HE<30%, TER[AFZELE 48 ML E. TN ISOCS I v & {UR
BLEEARTT LA e IR LA E RO, 48 T TIRRAE. WA EE T, MAxTFLR=iE, Tk
RPN B AR . T HRD T xR iis), BltRERRA, RAERKE. Ll v
BB ERA LA R AN S (Valery Ramzaev et al., 2005; Golosov V N et al., 2000).

BA M 1SOCS I3 v AR E T W BR3P 77Cs Al 2%Pb,,, FHAERALHIE A
K&+ HIBEILRE, N HPGe y i#URIE *'Cs 71 2Pb & E, BHREEHMUEIE
MItxt, UM TRALIE ORI R R FRERR B ARWERIR, (PR R
PN BRI, UK ISOCS Bl v i #lizE 3% 'Cs 51 *°Pb., MBIt B+
BRI S BRI R R B T .

2.1 RXiE

AL SE AR TE R R BRI B AL IR, %X BB AR IR BB N R AT IR (43°26'~44°39'N,
115°32'~117°12'E), MR, i, BFEE L TFEREESERE K, HEREILFLE
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R R FLE B AT 0 TR W R AT IR REFR
e ———————————————————————————————————————————————

Rk E R 2 —, EREERESRARL, ARERTHER AARRM AN, Rt
BRUBNANE=RTEYAE, tERMEEATFE L, KA TENEERT L RBERED
BEAR. ANEERTEAYEERE, K FRE, mREFERE, EFEES SRR, Bl
BRFEG TR FERAEH HERN MR,

SRR T 0 o R BN 38 L B A A R AL, % 11 1980 4EAR HEAT AL 3
BRR, KON FBUBR S R R I R A AR b, LR b S MK
E-PEE, TEEREXENE, SEKE (10~12 H) FREFE (1~5 A) HFLRRME
SRR FBER T EA KB EESHEEE. KRRATHER NEE— 2, %EFL
B A< B 7 R R0 R AN TS R 1), BB SR SR ER. M RER. BIERAE R 5 AR
AL, (43351H site-1, site-2, site-3, site-4, site-5) HEAT 'Cs A1 '°Pb JFATHIE, LTI ERE AR
A WA 2-1 FioR.

1290
1285 |
i %280 -
~ 81275
® Roro +
® 1265 f
1260 |
1255 ' : ' : g
site-1 site-2 site-3 site-4 site-5
TR 5 B A

in-situ measurement sites

B 2-1 AEBHBEEIR “Cs F1 "o MR E RIIATHSHR
Fig .2-1 In-situ measurement sites of '¥’Cs and %'°Pb,, inventories along NW wind direction in Inner Mongolia

Xilinhot grassiand

22 NERG

2.2.1 ISOCS I35 v &GN E R4

ISOCS g v AN ERF M AL: BES030 RAET H oSS HEAFN B, BIBERELHER
45 (335 Inspector2000 AL, FIREM. Genie-2000 SHr#fE), BWEME., 2REMNES
(GPS). ISOXSHID FF#i%E. BFMNERE. ZAZKHEFEEEEN (CANBERRA) Ad4Ef~,

2.2.2 LabSOCS I = v i {SGN 8 R4

LabSOCS L4 % v XM B RAA K. HHRERER AR v #ESLE, HUEN BES030
B, @A R 1% ©80mmx30mm, Tl & y 5k A BTN 3keV(T HFR)~3MeV (H T HFR),
RY T A Canberra747E #1%E, BEE N 10cm, fiH] DSA-1000 4% {X, Genie-2000 i%43H7ik
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LS A e AL 2 A7 A RO B R M F AL W R R AT
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P HTHEBER . 3 ©Co 1332.5keV M A IR AL 1 5) B R(FWHM) W 1.643kev.
AER A EBEARIERRWE 2-1 FiR.
F2-1 BEBUMEZEARER (3 “Co 1332. Skev HIAER )
Table 2-1 Main technical indicators for two set of gamma detectors (Co-60 @1332.5kev)

g AL ERIY
characteristics in-situ detector(BE5030) laboratory detector(BES030)
THeEfhHs
Voltage (V) 5000 4500
BEENPE
Resolution (FWHM, kev) 2.060 1.643
AR A
Relative efficiency (%) 50.00 50.92
VRS BRTE <0 0

Peak symmetry (FWTM/FWHM)

2. 3MRAE

2.3.1 ROCNERF

JEAL R B s K I RE E 8 M T — S R, S FH R UE B Ok B R R A TR A 5 £
HEE R AR DRIEE R R . B2KEISOCSHLIA A R A Il 52 RN I . Bk 1m, #E
H B A0, Bk MER N3 14m’,

B & BRI 2R ZHAE IR L. B TFWRENFAA, —Ho L gPs A y &8
WRTERARY, AEERNK vy X, 113 HPGe v UMD, FLSAHEHEX— MM,
FEGEENERTBR TR IECGERAZ, 2005) . Handk £ 90°mt, LS mHALE 3.14m’,
T 58 o R 2 A (SR A4 AR 0.23m’, 7 AR 3L SE bR B S T AU 2.91mP

e ZIRE - AL R H T B HHER BT SIBE Eu ARAERS, ) 121.78, 244.69, 344.27, 411.11,
44397, 778.89, 867.32, 964.01, 1085.78, 1112.02 fl 1407.95keV 11 4> y § LR4GAE e 4T HE
BAE, REENERECOZNEITESHHN:

E (kev)=0.569+0.206C 1

F=0.817+0.060xE"? (2)

A, C A% (Channel number, X% B M TFOGCIZER EgERKERME).

REEZIE L WE 2-2 fim. BUABKRRRIES (O, YRR RER (E).

BERIE: FIXKH GAHEE N TR RRZ LT BB ENNE . SO s
REMNEENERN R, SRRSO MRS ERE Sxt REGEIT R, XM
THEHFERBRBRAL. AMI—HURBRUR M SEERRZE FEEEHAY, TXAE
B HBUH M vk

KEHHEHN (CANBERRA) A A] 55 EHiki+ 587 (Los Alamos) B R LW B4 L4H
B, T LHER#ENETH T RIS OORSN HEESRL L (SOCS), i)E, X4k
HAub B T SR E A AT B I U TR EZIE % (LabSOCS).

AT 7 2 5 A0 % SR AT M 5B R SE I S e 45 R LE ST, EB T B R LR R
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RV FLE B 5T MR YR E AR A R BETY
e —————————————————————————————————————————

AR EZIER — MR e RRERE, SHERRZABETEAL, RO TR H
et

BEZIBE RAGTA N ISOCS FREHEAT T % F FEALMIE MM A A, B ARS
BHEP 'Cs M PPbe, KBTS, EHTREZIEN, TLURELRARESE— MG
THE, BTSRRI SHANE, LR RZIE 23T 8 (Roland Retal., 2002). AiRK
B EVIR XA 'Cs f %P, ZEHBPHTERES 15cm. HE RS HEH 3ARREH
BE (30°, 90°, 180°), FrxtlllsE s RaAT T ik, UMEB KA BRMER, EHFE—ESW
B REAK.

HREYE 20 R B SR A 3R A I RO B E TR A 1R B — R R %I S iR TRt T -
Ine=-4.828x10+2.052x10InE-2.906(InE)*-1.208x 10" (InE)*+5.329x10%(InE)*-2.988x107 (InE)’

AF: EAyHEMgEE: e E,

R LI M2 WHI2-30 R BRARPRRRIER (C), PMIRRFHE.

B Measured Calculated
2000
1500

k1000 - sl
v R00 ,B——WT;M

0

0 1024 2048 3072 4096 5120 6144 7168 8132

Channel
E2-2 geBRIELS
Fig.2-2 Energy calibration line
LowEnergy ®  Measured High Energy
8e-005 4
7e-005 |
Ee-005
e
e.

3e-005 1 = T——
2e-005 1
'Ie-lJUg

0 500 1000 1500

Energy (keV)

H2-3 3R ML
Fig.2-3 Efficiency calibration curve

7 ISOCS BLZIE X BArRES, Cs K 661.6keV MIFEEIE. & 2'°Pb K 46.5keV )
feig, BI25 2°Ra (186.21keV) I y AT EMMEUE, RAEHEEME, FARLFH 2Pb (351keV)

18



o AR b Bl 2 A R 3 BN IR R B EA A S R R
e ——————————————

1 24Bi (609keV) BAR, R FHMMACT LA % PRa WHEEE (Ni-ELY, etal, 1999 ; XI/™
W%, 2003) KFESMTHI— NS R+ B 7k 2Pb 5k 2Bi 58k 2Ra B RS
45, AT LS TR H05E B b B AROTERE . o1 F BRI R T MR AE TR SWEAF, B
LA e 24Pb 28, 2“Bi L5 84k 2*Ra kb T HUSTHE 2 P47. A 052 1) 2*Ra YA RE(E 2Pb A1 2B
RN MACTAIBE] . 2°Pb,, 75 REEH KA 2°Pb W% 2Ra MEABIOR B, 2005). HEE
73052 90 B [F1449% 36005, S5 5 FI AT Bo/m? Fo . BFAMEALRIE T LA 24 FME 2-5 B,
R0 4 L) 2-6 B

M 2-4 AR "“tu R B 2-5 FREZAERMEIIE
Fig.2-4 Energy calibration using Eu-152 Fig.2-5 Measurement in progress

S R AN S AN YN S im0t I A AN A PPNt S8t ANl

B 2-6 R{TMTE MR
Table 2-6 Spectrum of in-sitn measurement
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th R R R A8 B F FRE R PR AT MR AR BITY
L ]
2.3.2 ATFEANEELE 'Cs 7 *'Pby, TIEHSBFEFNE

FESERRIRAL V'Cs A1 2'°Ph,, I E BRI — A B, $RMAE 2-7 REM TR B T2 ANE, LI
RE R ML T 2 AR IR EE (i) ) RURALR @ XIS A sk b AR (R 4 AN 5D &N
SR RIRFERT h: K 50cm. B 19cm MERBHEREEA Sem RE+HHE P, AREAT
# 0~2mm, 2~4mm, 4~8mm, 8~12mm, 12~16mm, 16~20mm, 20~40mm, 40~60mm, 60~90mm,
90~120mm, 120~150mm, 150~170mm 3t 12 B EFKFE. HRAR 4 N AHA 2 Eijkelkamp 2 7]
HILER 8cm WERE, FEHAAME 15em REFR LA, B ARIAEE, K4 HHPILE
Fo. TEERBELREE, AT, O, o 2mm iF, HBRAHREEDIBRS Y, BARST
A ©101mmx25mm KA YIS RR AR, FHBE 28d, fFH £E R R BES030 %! LabSOCS
y ARG E . R A% 36000~86400s, & B 5 MIRLS RAFHR Z A +4.7%. BAPEARAE
4 AR EASTINE, BOCPHEERNZENEANERE.

Bk

=5

Im

P SRS | EO——

P e D TN
- -
~ -

~
e

a
] h[_x_lr 1}
=

H H
'
.
-~ - ~ d
~ P AT UL * 9y L.
Swo ‘~_,—
.........
........

B2-7 1S0CSHZ v i URGIMEM L MR RETER
Fig. 2-7 Diagram of measurement of fallout radionulclide (FRN) using ISOCS y spectrometry and sampling points
for laboratory calibration of FRN
HE: BT OMEERFH A DA ERAE S

Note: @ Core sampling point [J Profile sampling point
AR FWE B9 CoR? P, BT K HLIEFE (Barkg), AIHRYE F 4124 Rkt B8 Y Cs
Opb, (AR RE, BPBRLTEAR P E % K HIB gL
A.=AM7/S
AP AR RALER Y CsAI Poof & R Ba/m’ ), ARIAE RUREE IR e
2P, LLIEFE, MRS HHREN HRERE (kg), SHEHEBMER (m).
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T RRNWELEE I A SR BRI R I A R A W I AR BT

244 RE594
2. 4.1 IR E X E LN E “'Cs %1 °Pb £ RN

& 22 £ 1SOCS v AR —FEA Gsite-1) £, BEAFAEAELLR (30°, 90°, 180°) 'Cs
1 2P FOBIE LS R, 30°WE B BRI E AR D (0.23m™), 90°WE H BT 4R & iE MR IR (2.91
m’), 180°%E B BARM MBI £ LB N 10m MWETER (313.77 m*).
#2-2 F—RATEAEEERELAE "Cs F17Pb MR

Table 2-2 ‘The results of '*’Cs and 2'°Pb of in situ measurement using different collimator in same site

137Cs ZIOPb
WES 3 N BERRREE ¥R R BERLRWEE W
collimator(®) gz total precision(%) % total precision(%)
cps activitytuncertainty(Bq) cps activity+uncertainty(Bq)
30 0.09 6.36x10°+7.80x10? 12.26 0.04 4.77x10°+4.11x10°* 86.16
90 0.32 6.31x10°+4.02x10 6.37 0.52 4.20x10%*+1.37x10* 32.62
180 0.76 1.11x10°+5.92x10* 5.33 0.73 4.87x10%49.07x10° 18.62

F22MERKRY, FHAARNAERAE, HEELNRNEHRER, HUBNT cs M
210 BRI K. 180°%E L B3 M E () '¥Cs A1 2%Pb BIRERK, MR RIS B Lf; 90°8t P'Cs
F012°pb BB, WERAR 32.62%; 30°M 5 90U EL BRI E MG REERK, MRKK
BRE.

2. 4.2 RGN R R E RGN E “'Cs #0 *°Pb 5 REYFMD

2421 BABEEENESHRETH V0s #1 "Pb. B 5 ZE RN EE M LI

R 23 RAARELESN M EEEER 15cm, HKFEHE 1m, AEERMAKE 90°, WERER
3600s £ T 1K) ¥7Cs Rl 21 %P, I 45 5 L2 9 U E AT L 4K
F£2-3 AABRTHEIELHRETH “Cs 30 "Po. RIS Z R TR LLK
Table 2-3 Comparision between in-situ and laboratory measurements of **’Cs and '°Pb., inventories, calculated

following presupposed profile distribution of the fallout radionuclides in soil

B# BR 02 ¥R ZA b4 iz
element site in-situ(Bq/mz) precision(%) laboratory ( Bqlmz) precision(%) relative error (%)

site-1 2166x138 6.37 2890380 13.15 -334

site-2 2092140 6.69 25441341 13.40 216

B31cs site-3 2016+133 6.60 30041416 13.85 -49.0

site-4 2351158 6.72 2754374 13.58 -17.1

site-5 2139+140 6.55 31284234 7.48 -46.2

Mpp,  site-1 12267+4705 38.36 64433003 46.61 415
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B RARM R B -2 A0 3 R IR E TSN B W R RIER
e ————

site-2 1075343323 30.91 45782683 58.61 574
site-3 1344313351 2493 52532943 56.03 60.9
site-4 1078643625 33.61 5408+2739 50.65 49.9
site-5 71813359 46.77 5740£2577 44.90 20.1

H: RPENBEMHEN 4 TR ANTRME, KRBTREMEN 4 ARFERN (MREBY 291n) ARFHHE.
Note: The measured values in laboratory in Table 3 are the mean value of four sampling points indicated in Figure 2. The uncertainty of the
results is a combined uncertainty of four sampling points (The measurement area is 2.91 m?),

#2-3 K. EATHIE R TCs TARWKAE oS P E 45 AR, Cs MR AT 27 2016~2351
Bo/m® 28], F¥)% 2153 B/m®, AN E ML 2544~3128 Bg/m* 2 (8], 4k 2864 Bg/m’. {HJE
MRMESERAIBESESTEANNEELE R, B 3 MR EALL = A E 46 R xR 28 30%.

5 A SRR E ) 2 Phe, FARRIE BEBR T SAME, B site-5 FEASN, Toth 4 ME SRR
TR RRE T H N ERERE . 2 OPbex 0 A7 HU 52 A1 5 P B 52 (71 £ Bl 7181~13443
Bg/m” il 4578~6443 Bq/m®, FH1E % 10886 Bq/m’ ! 5484 Bg/m?, 2 FhJy il e 4 B w2 XL
X, B 2MHEERREMEL 50%.

2.4. 2. 2 NGRS E IR FRE TR "“'Cs 1 *Pb.. [R5 52 N EE #Y LB

B 2-8 FIEE 2-9 REEFMALA Csited) b, 3% 12 BHERFE, ZELREWE V'Cs F *'Pbes
M5B (Ba/kg), LI 'Cs A *'%Pbe, 7 L3P B EHIE Ao Site-4 4% S AMEZES T I
ML AL, ATRAAARESIMSE 5, Bl R M. TERKRE.

"¥Cs (Ba/kg)
0 2 4 6 8 100 120 140
2 ' ' HH ' '
4 =
8 =
F_0 1
- 216 HH
w0 HH
4
60
9

B 2-8 FR#A “Cs ML IRHEH

Fig.2-8 Profile distribution of '*'Cs activity at in-situ measurement site
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R R ERERE 40 WA IR AR ER A A I ROR BT A

*pp,, (Ba/kg)
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) — T

12 —H

16
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BE (mm)
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170

T Sy o

L= =

2-9 FREIHA “Po. BTS2 7

Fig.2-9 Profile distribution of 20pp, activity at in-situ measurement site

R 24 J i NE BT SEBR A B 5% 4 90mm B "Cs 1 ¥, ¥ BAL 55 F A BB 45 R
H#z.
£ 2-4 WABRFEEFRSHRESKE “0s # “Po. WAL S ZRMELR LK
Table 2-4 Comparision between in-situ and laboratory measurements of '’Cs and *'°Pb,, inventories, calculated

following the real profile distribution of the fallout radionuclides in the soil

WK A [T Wil E7 W Y2
element  site in-situ(Bq/m?) precision(%)  laboratory (Bg/m?) precision(%) relative error (%)
site-1 28501182 6.39 2890+380 13.15 -1.4
site-2 2752+184 6.69 25444341 13.40 7.6
¥cs  site-3 2652175 6.60 3004+416 13.85 -133
site-4 3092+207 6.69 27544374 13.58 10.9
site-5 2814+185 6.57 31284234 7.48 -11.2
site-1 9612+3956 41.16 644313003 46.61 33.0
site-2 828342795 33.74 457812683 58.61 447
b, site-3 1070412818 26.33 52532943 56.03 50.9
site-4 8380+3049 36.38 5408+2739 50.65 355
site-5 5430+2825 52.03 5740+2577 44,90 -5.7

e RFENREN 4 RSB TI9ME. LR BT HEREN 4 MRAEA (MEIEY 291m”) MARTHIEE.
Note: The measured values in laboratory in Table 4 are the mean of four sampling points indicated in Figure 2. The uncertainty of the results is a
combined uncertainty for four sampling points (The measurement area is 2.91 m?).

R 2-4 4 PR, WA ERE LR ATRES B " 'Cs BRLHIE 55 WP 45 R A B
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e A e d0A e 8w IR A TR R I AR
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T, AR RERLIHEE . P'Cs MIERIRE A TEEZE 2652~3092 By/m?, F#)H % 2832 Bg/m’,
XL ERWEHETEE (2544~3128 Bo/m®) FAIFHME (2864 Bym®) #1—B. SRULEEMERE
SATERBE N 2P AT LE R (£ 3) LA, B 2'OPbe, AN JE AL 0 48 5 3 ARG,
7E 5430~10704 Bo/m’ 2 [f], ¥4 8482 Bg/m®. 1'% Wy M52 (175 FRI7E 4578-6443 Bg/m?®, FHIME
4 5484 Ba/m’®, JRALHNE HIWRE 3 W I 1.5 £

2. 4. 3 RIBFRUNELS R ERE LIREFMHER

M site-4 1 55 "'Cs A1 °Pbe, MM ARG, R TAL ity T HERR, T LA AT LB 52 35 1 10
site-4 FER A B N, RERE Cs TH-F BRI BT B8 AR MR, 4RLE 25
BiRo

£ 2-5 AFHSHEHERANKE T REMER

Table 2-5 The erosion rate of slope scale in Inner Mongolia Xilinhot grassland

BiR mAKRE  BHER (thalyr) FR R
s (m) (Bg/m?) (tha'yr"
Site-1 1267 2850 -0.63
Site-2 1270 2752 -0.89
Site-3 1280 2652 -1.15 0.8
Site-5 1273 2814 -0.72
Site-4(BF ) 1286 3092
2.5t

BRI T T A 2 W R AR ST R R 45 R B R R (KRR, 2005).
FTRARELRIEFRSAREARRE, SOV B E K8 5 R I 5 AR 2 U BARAERd 5
VPR BO HE R T RRIRIE o JEATIISE A TCs BTN AL R A IR M EI A, LB 90mm BT
H Cso *'Pbey W LM AT ZHIGHOER, 90mm L N Pbece HTLL, JRATHIE MR
ZIE TR LA DR A THE 150mm, S7F/ENERE, TEMRELFERETRIE.
ISOCS FLimi R GE I Me 1 2% 3 B T 4 A5 SC R IE BOK IR ZURE h 28, AT 2 i R i
PORF AR E SRR RS BRITBE. AUIRSREY. £RETHEEN R
HE A REEE T, FAEH 88 s TR S5 % A M HR S5l T 2'°Pbe JRAL
WEPHERLEANEERN 1.5 fF, XTREEMIEREAREN *Po HEFEREHX, H
i —P A

AW R UL A R P (B L WS I BRE JO P (45 SR T B e, M A A 30°
B, B THMEREAD, HFRMTHERR THERBEN, HEDRE MWUHERAE 90°
B, HRWEREK, WK HEEN, FHEER/D, WENEELF: BHBAE 1800, &
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s E RN BER I A8 B IR B R AR AT R AR AT
e ——————

LB ERBK, WEFENTRATHRE, 180°HHEERAETLUATIRANTHEE, KD
TAWIREE, RAETHMERE. SBHNBOHEERAER 180°, HHANALEJLNETEE
% 10m FRIER (Walling and He.,2000; XIf 1%, 2001) , {BxF R E REIHE. B TN
BABEWHRAGRROAFEHE, At EWE S ENTRRETRRAORE. BR, &I
R HEE R AN 180°HESTRANLRINE (HAEKT 10m) HESHESERE e, 8
AEEBDNZ R RESFEH S EERERERDIF (Chesnokov AV, et al., 1999;Tyler A N, et
al.,1996) .

FLis R 2-3 MR 24 FEARIEAUIE 'Cs A1 2P, HIBIK AL (03U B 5 (IR 52 1 5 T
BURERILLER H %) K. FEAMENH B TZARIE, X RALR e AT LA K485
BB ), JEEET AR B EPANRAEHOR I R R 2, WEFAEAEE R 1h shEEA 2B N e
10~48h (15K o

ABFFRI B A R 28 BRI 1m, BEHISSHE T 2.91m”, WEMFEA 3600s,
T 1SOCS ZIEHR Ak, ZRMRT ARBRIE, PREYRE, FHRKEE, PREEIMCEE%D)
ft. RLAH ISOCS Bz v 4 isE b i VCs IR SE Nl EH—B, —HKTPmE
A 8%, RAREMME. BEAMER *Pbe MAKE L EAME ERERK, FERAHRF
— M.

AR R E S, BA R "Be, TI7EBAT 52 AR E HHEHE LR MR IFTE 'Be,
BRTHERAFLHERENSE, WTTaARARELE Be & BIE, & THLHR/MFR
. EFES—PHRRRBIEX—4R.

ERARPHEHOBEME LR EENEE: ZHRANTFEE, FRERZSTNERM, H
CABH R VA 4R SR U A, SXARRD TR A K 3t FMIE 4 R TR, Bl e o] AR
HREHEREA Cs A 2OPbe, MITIARIRIE, FFATHR MBS RIRRAES B A, AT TS
AN BMTER, HEHTRTB RO ER, sEEMA 2Pb LK "Be Sk MM 17
MR I B — PRI,

2.6 /Mg

LM 1SOCS R4 y A AT I MIFRBEHURHHEE 7Cs F1 21%Pb,, RRE MK BIF T
WHISE, RYGE. AR DR AR 2 8 T A 1 BUREER R . R LU SR bt X A DA
BERE B R RLR M. TERNSE L8,

T 0 338 30 T 43 A 5 EE AR Sk SE B R M T PR RSB P R AT B P % B T
BF, RIS E "7Cs M1 2'Pb, AR E AL I 82 45 RAH R L E B RFEEE.

R AR RS Cs T B-F BB, e AN E 45 R FO A R S R R, 7
R AEE L, REEENZLAFIER: BR<P< b, ARLEASER HRRMEE N
0.8 tha-yr',
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RN EE R 28 BT R R T AT R R MG AT
S ————————————————————————————————————————————

F=ZE HEHSMERRZEANERARM SIS

LR FSTERUENBLEROKHETE, ROAEHENYFRFIERSE, TEEEEHS
LR FRALERT, RUEEREHITLEERTHEY, THRNLER EibF%, 2000 . B
B b (A L 2 R LEx B — AN LR F TGS M TSR AT, WTLMES x5 % Lk
AP RAMRLIRE CRIYVE, 2005) . SR SATR ERE M ER L & BRK
AEANRIR—', REHLRETHITH. NS RTUREN, BATUER
FUE. X ARENB ST R ST E X S T3 R AR AL M TR E BT EER X
a4, HREBERT, KNSR —HERLESNES EOWNEKE: B—TrmaTlEREHEs
B, LTI RN — B T, B, XRFa— SRS, EXsmEd
RAF IR BIAR G R AR R AR UER M. TR AE AN BT R EHAT, BERETHH
BB ARHEY)RAE B AAREAL (X0, 2006) o A TIREHXETRFHMSTKT, BRI
FRHUASIKI A, EERRFREVMIAEA)E TR T M RREEL (AQCS) , HiFALIStR
HEEI KPR, DA L 2 T 45 RIGHERIEE . K TFHHR AQCS H FIFE RIFRAERE
A RESMARALRE, LR FIEEAEIFERTHITM, IERERRARE S5
R AQCS (Fim K%, 1999; E Zapata., 2002) .

2006 £F[E B R 7 BEHLE AQCS AR T — B E S WK TFEIRL. ZKRHSILHE 16
MEX (BEMRE, BAFTE. B, mEX. FE. 8. BE, BET. BEHE, 52,
POV BFE. L HH.ZEH. XEH. 8K 18 MR ES M. X K& IAEA CRP DL50.08
“ DR R RN TR RREE K L RBER AR WESSRAEZ EH «ER
I E L 'Cs F2Pb iE BRI T A X7 Hoxt B R4 T SR S 4T 45 SR P
ATV, IR R TR RS R L 4 SC i (ALMERA) &4 R0,
CAR L AT R AR BT T . MRS L B35 50 = A 45 SR AR R S MEm e b
FIMERFELMTERRAS SR POARR, FRINSGEATE; SR S 348 1 EH
R RERIEIE: XA S MR LR FE ROATSEAVPY, S04 5 2 1A B HLAR M 45
®.

AL E (CAAS-ALMERA) JEIAEAMLAE ) 2 ERERBE HUSHE 2 b7 523 S IAEA/ALMERA )
ZINRA, RIZIKIAEAERHER RN EERAZ —. IABARENAA BN, FRS95
M1\ 2. 3. 4. 5, FERIA200g. FIRTTABARR AL 47 LEOT O VE B S SR LAY S 3 A A1
M %%k (IAEA/AL/166, 2006).
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3.1 XM E A
3.1.1 PT ¥R

HX S AR HERE S R 0
A BEGRIRERITHEN, TSI OPOIE BERAE, FEAE b AL A I Cs 2 %P,
B. FEAIFIRERS RIS PATIES, HCsHnE R A SRR 106%, 2OPoitiE B RE RS
565
C. FEM2FIFE SR BAFAFATRE S, H "V CsFIPPb i B R BT A TATRE & LREE 55692

%o

TRERERRNPERENE L. ARMTCRYPbZ T, ki EITERE, T0.1mm
i, HWERE . PINBERZTNELRER, LRPRVCsH, BRERMATBEHZE, PCs
& 492.6 £ 0.2Bg/kg, 2'*PbLLiE R %48 + 1.5Bg/kg (B%0f/H]: 2006-01-01), ZE105°CFRTF/E
) 4R R 52.3% + 0.2%.

AR, FIH TR RER, BRI, R
B REEB, FHIGAEIE, RFEACCHRIRBNIRI2A/I, FHERSHET. EHTES
LAY, B3 B MR A BT . £t AbE LS M98 [T R2.4% + 0.2%, FN¥ 2t Ab TR b (I8
BE23% £ 0.2%)MZEAK. AT R4+ BARHERE SO R, BT IO+ bR AERE B 30 My it kA7 3l
E, BRI SM (JAEA/AL/I66, 2006),

BMR IR T RN 3 MER AT, B ASMETPRIR 3 4 60g HIRER, Bl
iy PTCs A1 V0P (MLLIGAE . BRE 45 TARIE BB E T Z4MF (one-way ANOVA) HATIFHY.
TR SRR 3-1 iR, HAMRRRNEREHEES AR RERBENLER.

+3-1 PTHOERSISHRNMER

Table 3-1 The results of homogeneity test measurements

# u%ﬁ % 210Pb 137Cs
R (cps) UR)R R (cps) UR)R
133-1 6.09E-02 3.5% 6.96E-02 2.0%
133-2 6.28E-02 3.4% 6.79E-02 2.1%
133-3 6.27E-02 3.1% 6.84E-02 2.1%
244-1 6.16E-02 3.5% 7.14E-02 2.1%
2442 5.93E-02 3.5% 7.03E-02 2.0%
244-3 6.41E-02 2.1% 6.93E-02 2.1%
325-1 5.92E-02 3.5% 7.33E-02 2.0%
3252 6.22E-02 1.1% 7.05E-02 1.0%
3253 6.25E-02 3.4% 6.98E-02 2.1%
FHME 6.17E-02 7.01E-02
FrvEdR = 0.0016 - 0.0016
ARRS b 2 2.7% 2.3%
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3.1.2 LabSO0CS RALIFEMERIE HESHAE

KH%E CANBERRA 7 7] LabSOCS REExHFRAEAEM: *'Cs A1 2'%Pb #E4T T W . WEH
LabSOCS AT ER A AH: —4 BES030 % HPGe ¥, #HIMENH 50.9%, 3 “Co
1332.5keV [RERIE A AE 2 PFE(FWHM)Y 1.643keV, AR~ A ©80mmx30mm, #JHIE v 45t
AL BTG Y 3keV~3MeV; R {{/H Canberra747E 453, BYE 4 10cm; {§H] DSA-1000 $F4k
WA Genie-2000 MK AT ISR, HEKMFRA v AL F &, BEBITE. AR,
ARBULIE. FREPRE. FHRRE. URFEBEIBCF%IME. &2 H K HPGe
WpmiE _ EE, WBEXERLERE S, HLETM— AN E LB

31.362%E

RH B E R PR TR R . ZIRER T 1AM AL A 4, BD121.78,
244.69, 344.27, 411.11, 443.97, 778.89, 867.32, 964.01, 1085.78, 1112.02F11407.95keV, Ht&
ZIE Mk W3- 1R, RERERERREZIETHEI A

E=-1.558x10"keV+2.120x10"'xCh

F=8.478x10"'keV+2.543x10”xE'?

A ERRBER, FRORESRIENRESHE, WEEE (FWHM), ChhlEH,

Calculated l

] Measured
2000
1500 — "]
k
e 1000 /
v
500 ]

0
0 1024 2048 3072 4096 5120 6144 7168 8192
Channel

E3-1 gEERIE ML
Fig.3-1 Energy calibration line

28



PIRRN RS H AR W= HE R T R R ST
S ——————————————————————————————————————————————
1.4 ERHXZE

TEVR % B R AR AR SO vk B bR HEUR 23 0 55 B B LT 24 T 3R B, B
PRBEUR, BUEREE S B0 A R H X SR B IR S I OB 2 T k. FESERRMN S, BT
BILE AR AR, RAER S R B R AT T I A B ZIE, THEARZIEREEG AN
¥ 5 (E L. Bronson.,2003) .

LabSOCSZ B #R A1 HI BRI 28 RAL SO B8 KW LI 15 BOR SE I AR ZIE . BRI B RAE
Bl Kk, BHSHEEAFMA, XSS RS MER. KD, MRS, B
PR 2R BURE S BE B2

B, MBS, MLabSOCSTE XA LR bRUE JLATHER (TSR, BRI,
MR, S H AR, Bl BV, BT HRMIARA. BRI ks “HsmsE” .

HR, SNBSS H . SR E— e m B i B I 45 R £]LabSOCS “ 18] 8Li ik
7B . BT R AR A : H:1.07%. 0:51.35%- Na:1.39%. Mg: 1.33%. Al:6.58%. Si:27.52%.
K:1.76%. Ca:5.37%. Ti:0.37%. Fe:3.26%. HHLBIBA& THRITEA SN : H:8.05%. C:59.99%.
0:31.96%.

BJ5, LabSOCS ZIEKM-HMAMRSE (BRLTSE. BT RAR. ¥Eam/L
T4 LT MR REBIELEAER, mE—FREZEML. ML OT TH&H
FEHA AR IE. KRN y SRR HE AN 4653, 59.54. 88.03. 122.06. 165.85.
391.69. 661.65. 898.02. 1173.22, 1332.49, 1836.01keV, P AFREEIAL M PBUHHERK ZBHEH v
BEREFEAXNEE. KL T MRS HNE 3-2, 3-3, 34, 3-5H 3-6 Fir.

HERYREATEE AR S B B A 2R MR, 5SS RBFE R BT PR
55l

(1) In(Eff)=-82.80+85.72In(E)-39.92In” (E) +10.29In*(E) -1.515In* (E) +1.185 X 10" In’(E) -3.809 X

107 In%E)

(2) In(Eff)=-85.73+88.58In(E)-41.091n’(E) +10.54In*(E) -1.5451n*(E) +1.205 X 10" In’(E) -3.861 X

10° In%E)

(3) In(Eff)=-83.00+85.98In(E)-40.08In*(E) +10.33In%E) -1.522In* (E) +1.191 X 10" 1n*(E) -3.829 X

103 1n5(E)
(4) In(Eff)=-80.39+83.40In(E)-39.021n * (E) +10.10In°(E) -1.494In*(E) +1.173 X 10" In’(E) -3.781 X
10 In%E)

(5) In(Eff)=-81.15+84.13In(E)-39.311n*(E) +10.171n*(E) -1.502In*(E) +1.178 X 10"'In® (E) -3.793 X

10° In%(E)
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R Eff #RHE, EXRR vy HENGEE.

I Low Energy s Measured High Energy
0.12
0.1
0.08
0.06 \
0.04
0.02 L &
0
0 500 1000 1500 2000
Energy (keV)
B 3-2 WEEME (1)
Fig.3-2 Efficiency calibration curve (1)
[ Low Energy m  Measured High Energy
012
01
0.08
0.06 \
0.04
0.02 e
1}
0 500 1000 1500 2000

Energy (keV)

B 3-3 MERE M (2)
Fig.3-3 Efficiency calibration curve (2)
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I LowEnergy ® Measwed = High EnergsJ
012
01 ﬁ
0.08
0.06 \\k
0.04

0

0 500 1000 1500 2000
Energy (keV]

B 3-4 WEuIEML (3
Fig.3-4 Efficiency calibration curve (3)

LowEnergy ® Measured —— High Energy

012
01 +oH

0.08 lﬁ‘\

0.06 N

0.04

0.02 e

0 500 1000 1500 2000
Energy (keV]

3-5 HELEML (4)
Fig.3-5 Efficiency calibration curve (4)
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LowEnergy ®m  Measwed High Energy
0.12
011

0.08 %\
0.06 \K
0.04
0.02 R B

0

0 500 1000 1500 2000

Energy (ke¥])

3-6 MEZEME (5)
Fig.3-6 Efficiency calibration curve (5)

L5 HREHRYIENES DR

B RRES RS, BAC101%25mmi) I8 B AH M A& FH 153 . RALabSOCS
REMyESGHATIR . FE 53 B 5 % 18500-86400s, Il &2'°Pbi% A F46.5keV (433 E04.25%)
B B I yHT 2R B3R, MR CsH661.6keV (43X H85.12%) Be iyt kit H3k18, KH
Genie-2000yRE & A BT RS SR K AT TS, LR R EEMTME . W EFTR, S
RYGEK Tk R %) B 75 v (LabSOCS) X i AT 3 R %1 FE

KRN BB RSERER, BEEEH v I NRSNE. WEHNER 80000-86400s,
FESE R WAL RARN IR ELE24.7%. 2'°Pb. ¥'Cs 1 "Be 15 43 B itk g5 4 46.5keV . 661.6
keV F1 477.6 keV i) yit 2 2 Reie it H/8 2], P°Ra TEKIBRLE 351 keVCPb)FI 609 keV( B
Yo 4R A AR T B AL 318 £

3.2y (R ENL

Genie-2000 M- RA BRI RBRILKITHEE, {6 Model S505 5 i {RiERR ¥ w] LARE L — A
RAMREERREIE, KRB ERURRES RS TERNMIER. SROHZE, 7
Dl QA UREEHD KAEXEIRIMAZBE RS, MRXEHEEIEH T REFN
AFRERBRAE IR, QA KIS EE . QA BAKIF B IRULAZFT A4S BT LMERA I3 F
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BB ST 45 RIS it M B P SR (5 0

FAIFE TAEA bi¥ERE S BT TR, N QA SR ERIERFWE S R4 d R
KRB BUE LRI, SRR FRERAE AVFRTEELZ A, WA R B PR L BLEHR I8
.

WP 3-7 BiR, M Genie-2000 1t QA FEFFxt 2'°Pb (46.5keV) Ml *'Cs (661.2keV )it ik
frh LB B TR A, 2°Pb Ml Cs BB AP OB EIRRRE, BAREBIEBK
RE, SRRkt RE, URAEEZIRE MUK .

I X  Paameter1  + ParameterZI

P 2212 3.1232e+003 P
T 22 3123004003 o
k2208 31228e+003 X
© 2208 3122604003 ©
n 2204 + 1 X . B 31224e+003 n
t % x X x| x t
¢ 2202 31222e+003
7 220 31220e+003
d 2198 31218e+003 9
4 2196 31216e+003 6
6 12:00:00 0:00:00 12:00:00 0:00:00 12:00:00 0:00:00 12:00:00 0:00:00 6

Measurement Date/Time
@& 3-7 ™Pb# Cs gEEMEDLEMTL
Table 3-7 The change of peak centroid of >'°Pb and '*'Cs

Re B HERRIE v %O R RARIL v RIS B, BR IS EERIRZ —. vt L
frafeg, MRS REMXRECIFES M. & X RIERMIER—3AE Er4u il m
BEESH, HAS FWHM(ERE)R-R. B 3-8 FIE 39 Bin, B Genie-2000 %4 QA BFFxt
2%p (46.5keV) F1 Cs (661.2keV)BEHISHI N PR HITHRZI, T°Pb (46.5keV) F1 'Cs
(661.2keV)RE BRI 4 HERWMIE, B) FWHMCE R S)FAEAFETCEZHN, BERIEHEER
SHE. WHHENREST 2Pb (46.5keV) F1 'VCs (661.2keV)FH ML KA REFHIBE R P,

L x Data — - — Sample Mean - — Investigate = ~-n--- Action X  Off Scale l

P 058

e | |

a 0.57 fr=srzzszz=sl plocecmcnanavodeanoncrssamebeossannangsrslzagrmnanmonedunsnvaa ek F R Tree

k 1 I
-—_——— %t —-— ——— —————— — 1

F 056 1 |

w I | S i I —_e e Y _——-—m - L N

H 055 l- X x *_

e ___n__1__{t__1___|__ [ _|

4 O | ROTORN RSSO SSRSOR SO S |

. 053 } ]

5

k gs2 | l

e 120000 0:00:00 12:00:00 0:00:00 12:00.00 0:00:00 12:00:00 0:00:00

Measurement Date/Time
3-8 *°Pb fEE g FWHM BT
Table 3-8 The change of peak FWHM of 'Pb
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o R R FL A B - H A2 A ie 3 BRI R R T E AR R T LR AR
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X Data = « = Sample Mean e== = |nvestigale = ------ Action x  Off Scale |
P 18
e | I
a 16
k B — 1 S AR IR IO PR | I
F - T |
W 12 1 3¢ X 1
H r— ----- 1- ------ -l - - -t oo mme = - mm s e m s e s *. - -
4 |
: e s e o e — ) — e R e ——
8 Uk T
LY | |
6 I I
k 04

12:00:00 0:00:00 12:00:00 0:00:00 12:00:00 0:00:00 12:00:00 0:00:00
Measurement Date/Time

B 3-9 "Cs pERIE FWHM B9TE{L
Table 3-9 The change of peak FWHM of '*'Cs

LREEERIN R TR v % LR y SRR TR LT B IR SRR S R B
HZH. &y g aAET, SReniisesiZ%, RAYZTENEENARER
AR AT S IE, K B R AR R TR, B AR R MR R A
ATk 1 . B 3-10 A1 3-11 B 7R B Genie-2000 #4 QA R et '°Pb(46.5keV ) '¥'Cs (661.2keV)
Be B D BRI B R B ATIA, %5 BB YPb (46.5keV) FI 'PCs (661.2keV)RE B IS 2 HEi ()
BENAME AR VETERZN.

% Data = - = Sample Mean e = [nvestigate  =eeee- Action X OffScale
P 0088
e | I
L O PPN PR I SR R cnesenusd
k 0088 . 1
. 1
f 0034 SR | B — [0 S R [ [ RN SRR [N (R [ RS,
f I X X |
i |
c Mt —— —
L | S R SRS S R S R—
n 008 I i
c
¥ oors I |

12:00:00 0:00.00 12:00:00 0:00:00 12:00:00 0:00:00 12:00:00 0:00:00
Measurement Date/Time

B 3-10 “Pb BERBYEMNTL
Table 3-10 The change of peak efficiency of >'%Pb
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L X Data = - = Sample Mean —— — Investigate = =e=s-- Action X Off Scale |
P 0032

° I I

Kk 0.031 frrrrrmees T T ST s
. FP————t——t——q——a———]4——
f 003

f 1 x |

,l; 0.029- ----- I ------- B I i B N S = .r

i l _)I(.

° 008 ——— —=—1 o e s S S-S
n 0BT —— e | —
Y oo I I

12:00:00 0:00:00 12:00:00 0:00:00 12:00:00 0:00:00 12:00.00 0:00:00
Measurement Date/Time

BE3-11 "Cs g BREMENTL
Table 3-11 The change of peak efficiency of '¥’Cs

7K y R E DY BUR K PRIE, AERMARMTIRT, @FTERHXMEE:
P RE RS ? BERRERRE? BTN BRREZ DT BATER KRB 22 ¢
BRI B2 A AR B TS Ny, FRRIFERTETIE) ¢ MRS, RBITE N, WFRES P E B RA R
BB No=Ng-Npo FBARERBER No>0 F1 No<O KHWTHE S PH LB ? BT AN
BRETHMEL T HERANEM, BRETTHEN. No>0 B, HMAPA—EHTBUE; No<O B,
B P AR — e A . R, RO B P A SR e vt R 2 T VA B SRR PR, %
FAHRPR R B /MR MIAREE, B MDA %R, BPZEME MM ERERENZET, THNERERD
TR R . [ 3-12 FUE 3-13 2 Genie-2000 %44 QA FEFFE%f 2'%Pb (46.5keV) Al ¥'Cs (661.2keV)
i) MDA HATHRK KA, 4 F%H Cs M 2°Pb i MDA #EAWFHTEE LN, BAERAER
A8 A H YE Rl

I X Data -« = Sample Mean = == |nvestigate  ccese- Action X  Off Scale I
0.0015
I I
M oom J asrnsas Lo
S S| Y ! E A R
. X
P 000051 ————— I_____x ________ +——— — o p— —r '__ —
*_’ * ; 1
2 I — R R i B
N N ] SO AOSTURUN SRS R I foreerees
-0.0005 I I
12:00:00 0:00:00 12:00.00 0:00:00 12:00:00 0:00:00 12:00:00 0:00:00
Measurement Date/Time

@ 3-12 “Pb & MDA T54k
Table 3-12 The change of MDA of 2!°Pb
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e R R RHE B+ 22 R B=F KRR AR EEA
e ———

| X Data = - = Sample Mean —— — Investigate = w=ea-= Action ¥  Off Scale J
8e-005
| I
M 6e-005 } }
S T ) PR IR SRR AP HETPRRTRES PN BRRPRPE
A 4e-005—"—'—1 m— — —_——— e e -———'l‘——'
- I X
C X
NS EL L IETEEE TELLLL R qe=-=- == = —-=
1 | . j.
3 U'—""'_._——'___'_—"—"'___'__'_' —
7 YT e A B R R RLLIN 2 -
-2e-005 l I

12:00:00 0:00:00 12:00:00 0:.00:00 12:00:00 0:00:00 12:00:00 0:00:00
Measurement Date/Time

B 3-13 "Cs B MDA L
Table 3-13 The change of MDA of '*'Cs

3.3 FRIAEEEZESTHFRELED

BT B TR, BRI . L% kU AT IR 3] 0 I ) SO A 2, B
EREHANEREAM, SRUBNGE TR, TEFSE P9 ETRE, AHEES
RS . T B G v T P SR PR AR B AT A, SRR AR R BR
Tk, BN BHZTHRE RE THE MBI, THEK, SRR RTANIRE
HigN. B 3-14 RASIEBALR "Be LLIEEBETHEN RIOZACTE B, WTRLE W, AREFFIER,
235 3600 B HITH B ], W78 NS IEHEAE R "Be MLLEEIE RN, SRS E M MR R 10800
B, MEELTRE: REMANRREGEN, MEMLTHER (1o) £FHE (A%
HAE) Mk ETFES.

L5

2 u —{fI{HIIHHHﬂ#H—
5w R

0 10000 20000 30000 40000 50000 60000 70000 80000
WM (S

3-14 KSIEMEHEGR Be tLiEEREN BAtiE AL
Fig.3-14 The change of activity of "Be of air filter sample with count time

36



M A AL R AL = BT AT R ARG TR

B 3-15 B KACHERERE S 2OPb ELIT BTSN M AR AL IR B, JTARBIERS, B ASHEE
BE N, H ETusha N, S E#e 20000 #)5, HuBOAMHERRD, WEE TS
BTie, WEEBETHSME.

1.1

0.8

04 — —

g (Ba/g)

02 —

00 o : : :
0 20000 40000 60000 80000

THEER (S)

B 3-15 XSHEBEHR °Pb tbiEERHEMEMER

Fig.3-15 The change of activity of '°Pb of air filter sample with count time

B 3-16 R ASIBAER K HIERB R MRS, TUEE, ANEIFHN, “K
B RE MR AR R RK, B b NSRRI, WY 20000 BE, WEEETE
2, ETFEsSEN, BNETRHEERD. WEEESATYERE LT ES).

1.4
1.2

o {ﬁig{mmmnr

0 20000 40000 60000 80000
WHEE (S)

=A% 3

T

M 3-16 ASIEMHR K LEERIT M EHEL

Fig.3-16 The change of activity of **K of air filter sample with count time

WA, NSRS 3 MR S RSB R R AR — B, BIBURITAE,
ZEMBHAFEERK, BRI ETREMERERA, Sid—amalRE, ZROAHE
FEEHEA, HHEEATRE, L FEEERERR D, EAETHEMTRE. BT URULBUR
BES W RSRR R, RACE B F A B0 R BRI RPTAE . ARSI
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RS T BB A NTHE, R RN ERERETBETTHAOXR AL

o

Fhb, G E RS EAR L I RIEAREX R, FTLLEE WERIRIEE
B2 RET RS T RS R, ORISR e, RIEXERE, WOMTRAREE.
B 3-17 RS IR R "Be 2 ALIETIR GBI MK R, "Be Bl AR HIARBIHE TS
R RN, FiE 2R R A EA, AN y=0.0218x-20.481, R’=0.9991.

1800 -

1600 - y = 0.0218x - 20.481
r R?=0.9991

1200

FArER

0 10000 20000 30000 40000 50000 60000 70000 80000
T ] (S)

J

M 3-17 KSR Be AL RIS EIRRE I IATEI AL

Fig.3-17 The change of peak area of "Be of air filter sample with count time

B 3-18 A JEREAL M 20Pb ARSI SN A B X R, 2'°Pb ARG TG A
R R B, BEZEEEEMEELMER, BIRGTER y=0.0085x-22.637,
R2=0.9976.

800 y = 0.0085x - 22.637
R?=0.9976
% 600
& 400
& 200
() L ¢ L L i L g

0 10000 20000 30000 40000 50000 60000 70000 80000

%o (S)

& 3-18 KSEIERES “°Pb RO EIARE IR B ML
Fig.3-18 The change of peak area of >'°Pb of air filter sample with count time
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B 3-19 RASEBEAERS K a4 mam it R mmEe, KAAGTEN
y=0.0337x-28.405, R’=0.9998.

3000 y =0.0337x- 28.405
R*=0.9998

0 20000 40000 60000 80000
THEEHTE] ()

B 3-19 KSIEMIEMR K B RIS AR BRI E B T L
Fig.3-19 The change of peak area of K of air filter sample with count time

ML BRI AT &L, MRS (POPb) BT B (RN F e B Bk R A BRI AR 2 T AR B
A2 B & MR, VIR M T KR, ZIBBHER, ATLUREA R RER BUE
¥ RE IR B P S PR BT TR A R R R 4 A

SR AT LU R b A AR e v R L R o 0 EL R P A R DR TR IR AT R HE R

Kl 3-20 £ KRS IEREHE S "Be TR S HIEE MMM K R, BEIFRGA y=56.253%-0.0637,
R’=0.9909. 2 BE ML AR,

14 -

12 |
y = 56.253x - 0.0637

10+ R?=0.9909

08 |
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02
0'0 i 1 1 1 J—
0.000 0.005 0.010 0.015 0.020 0.025
HHE
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Fig.3-20 The correlativity between cps and activity of "Be in air filter sample
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Fig.3-21 The correlativity between cps and activity of 210py, in air filter sample
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Fig.3-22 The correlativity between cps and activity of 4K in air filter sample
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3.4 ALMERA-CAAS tr MR E RS 4

FRAERE R ISR AT B M E RS B R AT G R AK 3-2.
®32 ERSNEEESHSRINEIESHRAHER

Table3-2 Main parameters and results of analytical step of measurement

SR Sample code 01 Sample code 02 Sample code 03 Sample code 04 Sample code 05
Ana]ylical Step 137CS ZXOPb 137CS ZIOPb 137CS ZlOPb 137CS ZIOPb 137CS 210Pb
7§11 £ Net peak area 3370 6720 4190 7490 998 3370 3640 6750 7600 15500
AN B Uncertainty 74.04 12336 7649 129.23 69.08 141.73 65.52 122.85 10849 201.31
A& Ambient background 0 19.2 0 11.7 0 484 0 10.4 0 444
AR Uncertainty 0 16.8 0 102 0 424 0 9.09 0 38.9
MERAJEE R Subtracted area 3370 6700 4190 7470 998 3320 3640 6740 7600 15400
AU BE Uncertainty 740 124 165 130 69.1 148 65.5 123 108 205
W% H Peak efficiency (%) 3 8.51 2.98 8.38 291 8.31 2.89 8.13 2.82 8.28
AHEE Uncertainty (%) 0.14 0.84 0.14 0.82 0.13 0.82 0.13 0.82 0.13 0.81
1EE Activity (Bg/kg) 2021 28476 4023 513,67 240 56.53 41.84 541.91 2032 289.14

RHER Uncertainty (Bg/kg)  1.02 29.23 1.97 52.63 0.20 6.24 2.05 55.61 0.97 29.45

% 3-2 91, ¥cs B 2OPb (TERL SANHE B B E A IRAHE R R, ARE NRERE
WETAR, LA TCHE SR LI o L A e R I R A B B S B A . MR 32 MER
BEALES, YCs RRARMLWE, SHHRGEELED: P ZARMEW, *°Pb #1454
W& RAMEERA, WERHEEIL (KHeydorn.,2004) .

BT, WL LR ERUMSINTERRANEI AR, TRARASEROA
W5, ISO/MEC 17025:2005 K SL I = A6 48 (N B 45 B, BRPWEMATELE. F TP %
BRI RFIMERTREM, RRENRLENLE RMOEXEARMCIEE, 191). £%
PR B TERT, ZuaeH U 22 H AL MG 117 Zico IR R ZEET REH BN S
EEMREROAHERE . UeoeXMEMIERRES R T 25 WRBEROAHEE, tWBETH
EEMAREEAN . LEMTAHEEZEENUT, Zoond AR MEFRRILRE, Ul
FIES F—E 4R —K T L. IABATHIOTES RYE B T RELREMRHEARHE, EHE
BT A BANE RS, HWAETSME Ly SRELERMERTHEE. R\EEKH
(5T O VR 7 3, TR 143 W 45 SR ot M A0 PEE RO 2 (O PO S Ak R AT VRN, KR T “F]
B2 B CPER WER. SNERUFEEFE N AR, ARRRE “ER” 4R,
BAFERR SRR T Snx i S 444 RATE AR XM ERUT AR
IR & BOE RS B I W 7 v b A, BT AR E AR E EAG T T I AR 2 (A Fajgelj et
al.,2006).

AN, HE3INGEHIEER: Ziow » IAEA/Laboratory result ratio, % {27l LA 4 20k
H MG RIPME R AAhFE.

IAEA EREH MR R E R Rt E AR~ (A Fajgelj et al.,2006) .

(1) R-bias (FEX} e 2E)
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Value,,,, —Value,,

R-bias = x100%

Value,,,
RHp: Rbias®FHIMRE: Value sy BRI EREMIEE: Value neaRRIAEAL
e .

(2) The Z-score value (Z-f)

Value,, ., —Value,,
Score = o

R TE PR E ), S5 210 B AR 0 = 0.10 x Value upar LR FMB/BME, R
| Z soore | <20 %5 RHRE: WIF2<) 2 goore I<3, BRAET:; WR|Z wore P3, G RAHK
(3) The Ugqr value (U-E)

B !Valuem s —Value,,, .
\/Unc,iﬂ + Uncim,y“
RA: Unc uea RIAEARREME KN HIEE: Unc anaysclt 7ML 50 5 I E A AVHE 2 I -

XUKFENS, u-ERHRAE 22.58, TR <2.58, e RS,
(4) Trueness (HERAE)

ulest

Al= lValue,AEA ~Value, .,

A2=2.58X\JUncClypy +Unch .

MR AISA2, MEdREVEZHGER.
(5) Precision CR§FBE)

2 2
P= Unc g, + Unc 4
Value,,;, Value,, ;..
R _EE R A RS TR ERRP<20% (WHRES D YCsR 2oPb) , G REHE
.

% 3-3 KR HXHRERHTRE G IAEA BRI FES TP IS R MR 3-3 NG R
KE, Pragtts VCs MNEAHEEHAT 10%, 2Pb MWEARHERLLADT 12%. BRHMH 3
CAJRAERD 19 7%Pb 5h, 7Cs F1 2Pb AR ZEHNT 10%: FTARER: *7Cs F12'Pb 1) Z seore
HixHE AN T 2 FTAREE 7Cs 1 2°Pb () Useore AN T 1.64 KUALK LR E M S IAEA
KA R B ER. FraER Cs F1 2%Pb ff) Lab/IAEA fii7E 0.92~1.18 TLEZ . MIETFH
FRvE, TCs A 2OPb OMERRE ARG (ADE TR A0M. xR, TCs A POPb IOHHT A RIE
BT A ER PN bR, BERVEMITARRT “AE2” MER, WML T IAEA
HIEEXT
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%3-3 ALMERA-CAASILIA RAFEHE R CsH PO EIEAIEME R (KIERTE: 2006-1-1)
Table 3-3 Analytical Performance Evaluation of ALMERA-CAAS Laboratory '*Cs and *'°Pb in spiked soil
Reference date: 2006-1-1

Bk 1 REBLA RFIFz ALMERA LR % WO R
IAEA ALMERA-CAAS acceptance criteria
code value value £-biss ZAH U Lab/ trueness precision
e Zpoee  Use IAEA

[Bokg]  [Bg/kgl  [(Bakgl [Bgkgl % % Al A2 ﬁ:i P f:;
“Cs 2030 0.50 2021 102 505 0 004 008 100 009 293 A 5.62% A
' pp  289.00 7.00 28476 2923 1026 -1 015 014 099 424 7155 A 1055% A
¥iCs 38.40 0.80 40.23 1.97 4.90 5 048 08 105 183 5.49 A 532% A
2 Hopb  530.00 11.30 51367 5263 1025 3 031 030 097 1633 13888 A  1047% A
Wics 2.60 0.20 240 020 833 8 077 01 092 020 073 A 11.34% A
? Mph  48.00 1.50 56.53 624 1104 18 178 133 118 853 1656 A  1147% A
(o} 38.40 0.80 41.84 2,05 490 9 090 156 109 344 568 A 532% A
) Mph 53000 11.30 54191 5561  10.26 2 022 021 102 1191 14641 A 1048% A
(¢ 20.30 0.50 20.32 097 4771 0 001 002 100 002 282 A 531% A
: Mpy  289.00 7.00 28014 2945 1019 0 000 001 100 014 7810 A  1047% A

¥: A=acceptable (AJ#:521f))

Note: A :acceptable

3.5 SitLxiah 8 PEBREMLENERS

R 3.4 R IVE N EARIA R, % 8 4 IAEA-ALMERA network & 5 SER E AR HERER T'Cs
0 20Pb 4347 45 BT LR, VPMERRBAWT .
%34 1 5F8 YCs LLIBEIRILLR AR
Table 3-4 Data Evaluation of '*’Cs in spiked soil, sample code 01

FrEE 203 (Bg/kg) 137¢s, sample code 01

AR 0.50

Lab LRFLR Acceptance criteria Final
Cs-137 Unc. Bias  Z-Score U-Score Lab/IAEA Trueness Precision score
(Bg/kg) (Bg/kg) % (%) Al A2 Score P  Score

01 20.10 1.10 55% -1.0% -0.10 -0.17 0.99 020 3.12 A 60% A A

02 20.20 1.10 54%  -0.5% -0.05 -0.08 1.00 010 3.12 A 60% A A

03 20.10 1.10 55% -1.0% -0.10 -0.17 0.99 020 3.12 A 60% A A

04 19.00 1.00 53% -64% -0.64 -1.16 0.94 130 2.88 A 58% A A

05 17.24 1.25 73% -151% -1.51 227 0.85 3.06 347 A 17% A A

06 19.70 0.90 46%  -3.0% -0.30 -0.58 0.97 0.60 2.66 A 52% A A

07 19.60 1.03 53% -34% -0.34 -0.61 0.97 070 295 A 58% A A

08 18.80 1.00 53% -14% -0.74 -1.34 0.93 1.50 2.88 A 59% A A
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Laboratory Code
3-23 1 S#& 7Cs LLIFEERILER
Fig.3-23 The activity of '*’Cs in spiked soil, sample code 01
#3-5 1 SH57 7Pb LLEREMLEX 4R
Table 3-5 Data Evaluation of 2'°Pb in spiked soil, sample code 01
PRMEAE 2892  (Bg/kg) 210pp, sample code 01
Ao 6.98
Lab TRELR Acceptance criteria Final
Pb-210 Une. Bias  Z-Score U-Score Lab/IAEA Trueness Precision score
(Bg/kg) (Bg/kg) % (%) Al A2 Score | Score
01 260 3700 142% -101% -1.01 -0.78 0.90 2925 9715 A 144% A A
02 32470 26.30 8.1% 123% 1.23 1.30 1.12 3545 7020 A 85% A A
03 26000 3700 142% -10.1% -1.01 -0.78 0.90 2925 9715 A 144% A A
04 28100 14.00 50% -29% 029 -0.53 0.97 825 4036 A 55% A A
05 27590 2040 74%  -46%  -0.46 -0.62 0.95 1335 5563 A 18% A A
06 27800 13.00 47% -39%  -0.39 -0.76 0.96 1125 3807 A 53% A A
07 273.00 1240 45% -56%  -0.56 -1.14 0.94 1625 3672 A 51% A A
08 24310 16.00 6.6% -160% -1.60 -2.64 0.84 46.15 4504 A 7.0% A A
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Laboratory Code
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Fig.3-24 The activity of >'°Pb in spiked soil, sample code 01
*3-6 2587 "Cs LLEHMLL I
Table 3-6 Data Evaluation of '*’Cs in spiked soil, sample code 02
bR 384 (Bg/kg) 37Cs, sample code 02
Nefse BE 0.83
Lab ERELSR Acceptance criteria Final
Cs-137 Unc. Bias Z-Score U-Score Lab/IAEA Trueness Precision score
(Bg/kg) (Bg/kg) % (%) Al A2 Score P  Score
01 3950 210 53% 29% 029 0.49 1.03 110 583 A 57% A A
02 3950 190 48% 29% 029 0.53 1.03 110 535 A 53% A A
03 3950 210 53% 29% 029 0.49 1.03 110 58 A 57% A A
04 3800 1.60 42% -1.0% -0.10 -0.22 0.99 040 465 A 47% A A
05 3402 207 61% -114% -114  -1.96 0.89 438 575 A  65% A A
3900 160 41% 16%  0.16 0.33 1.02 060 465 A 46% A A
39.10 172 44% 18% 018 0.37 1.02 070 493 A 49% A A
08  37.20 1.70 46% -31%  -031 -0.63 0.97 120 48 A 51% A A
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Fig.3-25 The activity of '*’Cs in spiked soil, sample code 02
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Table 3-7 Data Evaluation of 2'%Pb in spiked soil, sample code 02

-8 IR R ST R AR KA TR

FRE(E 530 (Bg/kg) 20pp, sample code 02

Aifse 113

Lab TRELR Acceptance criteria Final
Pb-210 Unc. Bias  Z-Score U-Score Lab/IAEA Trueness Precision score
(Bagkg) (Bg/kg) % (%) Al A2 Score P Score

01 52500 5700 109% -0.9% -0.09 -0.09 0.99 500 14992 A 11.1% A A

02 579.80 37.70 6.5% 9.4% 0.94 1.27 1.09 49.80 101.54 A 6.8% A A

03 52500 5700 109% -0.9% -0.09 -0.09 0.99 500 14992 A 11.1% A A

04 51400 22.00 43%  -3.0% -0.30 -0.65 0.97 16.00 63.81 A 4.8% A A

05 50840 34.90 6.9% -4.1% -0.41 -0.59 0.96 21.60 94.64 A 1.2% A A

06 511.00 22.00 43%  -3.6% -0.36 -0.77 0.96 19.00 6381 A 4.8% A A
500.00 21.00 42%  -57% -0.57 -1.26 0.94 30.00 61.53 A 4.7% A A

08 43090 23.60 55% -187% -1.87 -3.79 0.81 99.10 67.51 N 5.9% A w
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Fig.3-26 The activity of >'°Pb in spiked soil, sample code 02
#3-8 3SH& Cs BRI
Table 3-8 Data Evaluation of '¥’Cs in spiked soil, sample code 03
FRAE(E 2.62 (Bg/kg) 3¢s, sample code 03
A58 0.20
Lab B ELER Acceptance criteria Final
Cs-137 Unc. Bias Z-Score U-Score Lab/IAEA Trueness Precision score
(Ba/kg) (Bag/kg) % (%) Al A2 Score P Score
01 2.54 0.25 98% -3.1%  -0.31 -0.25 0.97 008 083 A 125 A A
02 2.70 0.60 222%  3.1% 0.31 0.13 1.03 008 163 A 235% N w
03 2.54 0.25 98% -3.1% -0.31 -0.25 0.97 008 083 A 125% A A
04 2.50 0.40 160% -46%  -0.46 -0.27 0.95 012 115 A 17.7% A A
05 1.82 0.59 326% -304% -3.04 -1.27 0.70 08 162 A 334% N N
06 2.57 0.35 13.6% -1.9% -0.19 -0.12 0.98 005 1.4 A 156% A A
07 2.26 0.38 16.8% -13.7% -137 0.84 0.86 036 1.1t A 185% A A
08 2.50 0.30 120% -4.6% -0.46 -0.33 0.95 012 093 A 142% A A
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Fig.3-27 The activity of '*’Cs in spiked soil, sample code 03
F#3-9 3 SH5H"Pb LLIEEM LI ST
Table 3-9 Data Evaluation of 2'°Pb in spiked soil, sample code 03
FRE(E 48 (Bg/kg) 210pp, sample code 03
e 15
Lab WRTLER Acceptance criteria Final
Pb-210 Unc. Bias  Z-Score U-Score Lab/IAEA Trueness Precision score
(Bg/kg) (Bakg) % (%) Al A2 Score P Score
01 39.00 2700 692% -188%  -1.88 -0.33 0.81 9.00 69.77 A 69.3% N w
02 10280 2210 21.5% 1142% 1142 247 2.14 5480 57.15 A 21.7% N N
03 39.00 27.00 692% -188% -1.88 -0.33 0.81 9.00 69.77 A 69.3% N w
04  56.00 6.00 107% 16.7% 1.67 1.29 1.17 8.00 1596 A 11.2% A A
05 52.89 8.27 156% 102% 1.02 0.58 1.10 489 21.68 A 15.9% A A
06  50.00 5.00 10.0% 4.2% 0.42 0.38 1.04 200 1347 A 10.5% A A
07 54.10 5.20 9.6% 12.7% 1.27 1.13 1.13 6.10 13.96 A 10.1% A A
08 32.50 8.50 262% -323%  -3.23 -1.80 0.68 1550 2227 N 26.3% N N
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Fig.3-28 The activity of 2% in spiked soil, sample code 03
%#3-10 4 SH#R 0s LLEEM LIS
Table 3-10 Data Evaluation of '*’Cs in spiked soil, sample code 04
FRUEE 384 (Ba/kg) 37Cs, sample code 04
HEE 0.83
Lab LRELR Acceptance criteria Final
Cs-137 Bias Z-Score U-Score Lab/IAEA Trueness Precision score
(Bakg) (Bgkg) % (%) Al A2 Score P Score
01 39.40 2.10 53% 2.5% 0.25 043 1.03 098 5.82 A 5.7% A A
02  38.30 1.80 47% -03% -0.03 -0.06 1.03 0.12 5.11 A 5.2% A A
03 39.40 2.10 53% 2.5% 0.25 043 1.03 098 5.82 A 5.7% A A
04  38.00 1.60 42% -1.1% -0.11 -0.24 0.99 042 4.65 A 4.7% A A
05 3541 2.12 6.0% -718% -0.78 -1.32 0.92 3.01 5.87 A 6.4% A A
06  38.60 1.60 4.1% 0.5% 0.05 0.10 1.00 0.18 4.65 A 4.7% A A
07  38.60 1.72 45% 0.5% 0.05 0.09 1.00 0.18 492 A 4.9% A A
08  36.90 2.00 54% -40% -040 -0.70 0.96 1.52 5.58 A 5.8% A A
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Fig.3-29 The activity of 137Cs in spiked soil, sample code 04
£3-11 4 SHKR P LLEEMLEX 54T
Table 3-11 Data Evaluation of 2'°Pb in spiked soil, sample code 04
TR 530  (Bg/kg) 210pp, sample code 04
AfasE B 11.3
Lab FRELR Acceptance criteria Final
Pb-210 Unc. Bias  Z-Score U-Score Lab/IAEA Trueness Precision score
(Ba/kg) (Ba/kg) % (%) Al A2 Score P Score
01 48200 5400 112% -9.1% -0.91 -0.87 091 4800 14234 A 11.4% A A
02 551.10 3640 6.6% 4.0% 0.40 0.55 1.04 21.10 9833 A 6.9% A A
48200 5400 112% -9.1% -0.91 -0.87 0.91 4800 14234 A 11.4% A A
04 51400 2200 43%  -3.0% -0.30 -0.65 0.97 16.00 63.81 A 4.8% A A
05 495.70 3410 6.9%  -6.5% -0.65 -0.95 0.94 3430 92.68 A 7.2% A A
06 508.00 22.00 43% -42% -0.42 -0.89 0.96 22.00 63.81 A 4.8% A A
07 50400 2150 43% -49% -0.49 -1.07 0.95 26.00 62.66 A 4.8% A A
08 43800 3230 74% -172% -1.72 -2.67 0.83 9130 88.29 N 7.7% A w
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Fig.3-30 The activity of 2!°Pb in spiked soil, sample code 04
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Table 3-12 Data Evaluation of "*’Cs in spiked soil, sample code 05
PrEE 203 (Bg/kg) 131Cs, sample code 05
Tl E B 0.50
Lab KREHER Acceptance criteria Final
Cs-137 Unc. Bias  Z-Score U-Score Lab/IAEA Trueness Precision score
(Bg/kg) (Bg/kg) % (%) Al A2 Score P Score
01 2240 1.20 54% 103% 1.03 1.62 1.10 210 335 A 59% A A
02 2020 1.20 59% -0.5%  -0.05 -0.08 1.00 010 335 A 64% A A
03 2240 1.20 54% 103% 1.03 1.62 1.10 210 335 A 59% A A
04 19.00 1.00 5.3% -6.4% -0.64 -1.16 0.94 1.30 2.88 A 5.8% A A
05 17.74 1.27 12% -12.6% -1.26 -1.88 0.87 256 3.52 A 7.6% A A
19.30 0.90 47% 49% 049 -0.97 0.95 1.00 266 A 53% A A
20.20 1.05 52%  -0.5% -0.05 -0.09 1.00 010 300 A 58% A A
08 18.40 1.00 5.4% -9.4% -0.94 -1.70 0.91 1.90 288 A 6.0% A A
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Fig.3-31 The activity of '*'Cs in spiked soil, sample code 05
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Table 3-13 Data Evaluation of 2'Pb in spiked soil, sample code 05
R 289.2  (Bg/kg) 210, sample code 05
RNfysE 6.98
Lab LRELE Acceptance criteria Final
Pb-210 Unc. Bias  Z-Score U-Score Lab/IAEA Trueness Precision score
(Bg/kg) (Bg/kg) % (%) Al A2 Score P Score
01 313.00 41.00 13.1% 82% 0.82 0.57 1.08 2375 10730 A 133% A A
02 30540 2780 9.1% 5.6% 0.56 0.56 1.06 1615 7395 A 94% A A
03 313.00 41.00 13.1% 82% 0.82 0.57 1.08 2375 10730 A 133% A A
04 27200 1300 48% -60% -0.60 -1.17 0.94 1725 3807 A 54% A A
05 28230 2050 73% -24% 0.4 -0.32 0.98 695 5587 A 17% A A
06 28000 1300 46% -32% -032 -0.63 0.97 925 3807 A 52% A A
07 27800 1250 45% -39% -039 -0.79 0.96 1125 3694 A 51% A A
08 22040 1410 6.4% -238% -2.38 -4.38 0.76 6885 4059 N 68% A N
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Fig.3-32 The activity of >'°Pb in spiked soil, sample code 05
SN 8 LW R AT REH, VCs AT R 2'OPb MM RE RIFNE S
B XK, BRSNS ROTHEEHLEBARL . RIBHIERT R RS
HTSE 80 (K4 T 4 R 5 A B BT L IRY, AP AR RPZIB T BN LR ESHERN
e .

3.6 1}

PR AL SR B R R S B PRIE, MENATE KR, MAESE. BN
SIS ERRERE K AR R ER, v SHREFFE LB FRPH OREESR, THEHNE
) y HERSARM SR EHEWEERWELS R, FTU - RIRERE 8 P EACT BT A R i
BHNRS, EWmLRPTERKEETES XN ARRIEAR (P. Arikan, et al,, 2004) .

s R MBEERPHIA TR ER, BIIEPERAFANZE, LR
% 661.7keV, TBHES M. ©HMTIR S MAT A MRS B RABRB M. FEL, P'Cs
7E P2 HRRROEAE A . 5 Cs R, PP RRRBIHHBK K. PPbs £ THEHT
B PP EBRFIFEY PRe B EIKSSE EE N F 6 T U1 B 3R 5784 1 R (Zapata
F,2002) . R HERFLESREENLE, SHRBRBWEK, LRGP 2Pb &
By ST AEFE R, HIRIR AL ST R E A K. B 2'°Pb(46.5ke V) RAK
B, AR, FHETENEIRS, DRZEMNERRAPW, WE HERR
N, BB R AR LK

FEEEE 247102 3 JB IAEA/ALMERA WhB&i LA B4 RR W, IXIRS MBI RS
BTN 16 MEXRM 18 sz, YCs IHEMIE S RA 82%iEhR, SHAENF, 13%
MBI T 2Pb BN E SR RE 33%iAEE, S0%ANENR, 17% K ERE. ALRESH
Eext 4 Roe 2R B EMARHEE R (TAEA/AL/177, 2006).
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XK XTI R BIABAZ — RIECHIERE G, HIBRERME R R AP EE LR RBX AR+
R . RAEEMAEZE S, B TREANKHRFEEE, ERMTHERIREBA, X
BBy S s PRI AR BRI T A (U1, 2006 170458 FH 0 95 58 38 220 P88 4K A4 T B v A ol 4%
FRAEARYE, HEATACEZIE R E (L. S. Quindds, et.al.,2006). % 1B H)HiE T TR E MW, &
Sz % R LabSOCS TN E LI Tk, 3B TR WAL AR bR HE YR I TR, FF IR
SRR ILATEAR, R R T RN ER, XRTRT b TG AR
FUIT AR5 2, T LA ST S0 i BB AR A (S O S 2R 2 BE A R o IR 5T U 2SR 7 4
#IH., LabSOCSTEIEAEZIME R BMEE. T, RERYETHTAEEBGIHNEN, ®DT
AT AR %EGETHERTREIRE, URAHESEZIES TG i Z
4% 2 (P. Oropesa, et.al., 2000).

X KB N E BT XTI AR S RokF, 1RBEMIZE 2°Pb (45.6keV) AESHTH A
BL, MERORERK, TR AMEREK. ER PP S04 RmEMELREL [ER
BB R R % BSR A R AE R 2 AR S B DA R (VR R F T AR R ZERSER S, %A1
BRI, BTASBUNIBRMESR .

MET G BKE, MABEGL P°Pb B RIRERAERE S, X IE00 23 BT IR R B i 2 BREAT
FER LR R B ]

LA AL TR, SRR R R AR R T AN SR EAR, Kl %R
(] 1 5 5 SR B BT O R AR A B o X TR M B AR S T 3B A T AL ¥ AU 53
¥, W B R R A R A, B I AR T LB, (DR R B AR RACE M T
o FEMEHENE X RNERA ORI ER.

ST PR U M B B A LRI BT, i BRI 2. ROAKRIEMEE
SCEEARE . AHFFAN RENUE L R EEREI AT, T H, EHEREE R
AEFHEERN, EENBSRDEANFYEE LK, Wik, 2ERANBTHERITHE
TR EBRAFEEREMIEE. AEENXEAJAEA, 2004).

FRBEIA A 2 1 E R E R TRk RIS . y STRIBGT IR, AR SR
BT AT E R, T H PR R AN B AR A R R Ko 20 BEIL A ARSI 80R B 2%,
HARMRRETHE, EARMERRKAXIHEEBARR. £AF 200keV MEEX, BELHHE
B RAN SO EFEBEEN X R, FARAEIHE, EFRMERXEIEAHE
BER/N. T 200keV IRER, REIZXER, BEEIFORERIEEEE, REMGTHENIHE
BEdeK. DR, #5REMSE A AL A y BT MBI AT k. ZERT 200keV HIBERS, #EEW
ERBRATHERTMT 1%;: TZEDTF 200keV HIEER, SHBEEMLERE 1%-4% (BHRRE,
2005,

A R U TS K P RAE, FEARNRBRIERF, A RREMTEROTE. §
SRR EGFEEREARE, MURsHEE; BENRERNBEENERIPR, DR
Fig R AR RIS, EXUREITERREZE; SR FRATRAERE, W
DA IRAT AR RIS T R, FEE S BT RS B IEE T K AR BE, BT LAY
B ERRRES AT RN, RUhMEMTHENREER: ERGLELES, hEREF
SRR, HEHERERIBANE, MENE TR T ERWE S, AT EML A
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|, SEBRPAREEERBRNIE: B, AT REMFHFRE, SRFEHEREIA
B FE AN B T BRI . ZEREMTES R, BRI REE, LBRS R ERA,
KRS RA REBIHTRIN.

3.7 /hE

FEIX R E BR4 47 LA BESE R, BRARAE S P AP0Pbsh, LR B MNIE 4 R HIAEASRHEL
FASH RN T 10% 0 Z goor F1Useore L I%5 TR, ACSEIG S (O M E (E L FIAEABRE R F R B2
5. FifkE BLab/IAEAMZE0.92- .18 . XRHALR = X4 R, #MLIAR| TIAEA
BER bR

R R YCsH RS AR MW, 2 HRB RIS WEAD, STRERATE
REBe/IN; SRR 32 50.9% (T HPGe 55 fgy e it A%, M I [E) 7E36000S LA b, BEREIXBITER I 4T
KpE . YOPbAMT M AR I BRI S, BFELEHRGR, BEAR, KAARBRIMR
SENHE BERTER E W, TR TR . T HEEBE R, bRl
B 1E) 4864008 BA b o # M AL B PO M WT AR BUK, AT ABIE EERR, X RIRERE
AR EESGNE, tRFE R R R AR N A PRI R R —.
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FME RERHEZRREERBFEEARTMR

BSOS v 5 0 5 P e B A R I X A, P TR JBUH B
BRE, WO TR R TS, AR R B K WUR B RIE . FRBBUR Pk AT R AR
o K P BRAR AR KRR B _E S W BR B P 23 AT RO E R BE RO SE o AT SRS U ST G A
Bt IE, PRABWIRSIBUN A A MR, DURARHERE M AR IR D S0 W A 8 S 1
YR, AT B T E AANREIRSH M O R, DEEUGE RER BB AR B, AR
b AR S R AR MU KRB R,  DUEAMNE A SME S AR N A U 2 H o

EEM: FRNs FREBHERME (PCs. 2%b M 'Be) REEHARELE ENATRERK
AP, VRWHHE. 055 TR P RS RYIRE R, 5. R, IR
VR A 2T TS R AL T SR N R DR TG AT B B A AT RS R SR AE B B 5 P AL R 2y
BB HERE i B DA K o

B R ER AR B R A L R Z s A R A PR e, T AT B B K 2 SR B
AT IR TR L& FA R A RIRE M B R A4 AL RARE R N T I FIAL R
AP EET BB HERE o

WEIE: PR Bk, R A AR R o {0 B AT, TR E B AR — AN
R HEARTRRATA RA MR RS S. BTN, BianEEHRE RN .

HAl, SR ERRT EHNA TR, JIAYWHE. FREFRETENTIR
B, DR, BTHEARBNER, BUHEATEAR, T HH TERBTB TR N E MY R
SRR B, BHEREYROFEESRELARS M, FUL, XEEFERER T HER
HUZ RO REARAORFEE. HTHEEAFERCH RN TE, BiE, =R
BRI YR, A TR B SR TR BRI R R, wWAOWR
MAHER, XM IERBREZNHFEEN.

4.1 TEMREFZE
4.1.1 HRERSERRERLE

FRVERE BB R R R B T AR BRI B R RG X MR LR, BRBRRE
B+ MBS, KA BRSNS T— A R T TR, HBECRE LAY,
SKAEVRRE N 0-10cm, SRRERTBURR T HIK AR Y, REMFE BB AR ST K BRIE S, #
MRERE, UHEMHNEE, FHTHESHS, CXRERBMM L. HaRRLR=EE,
2 RF, BIRAR, ERSAY, HUTEITTENE, HaRTALEIRESERAGE. 5
B S RE T 0.15mm %, 3RS, RIHERSS%. HALEIFE, MRAKERAH
48, 1% 1000g. FRHEYIR KSR e R AR AT, BRI 250g, A ©25%101mm
AV BAETS, BB,
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m
4.1.2 Y ENE

HHHEEERERN A v EXNEREHTHREDRBYIERBAEHE, HURHH
BES5030 &/, 4Rk (S/N:b06110) FIHilE y SRR TEEN 3Kev(T B FR)~3Mev (HTH
FAR), RYiAHfH Canberra747E HyEFM, BEH 10cm, 1 DSA-1000 HFALiEXAHIE,
Genie-2000 14} 7 81k 4 473 $038 . % ©°Co 1332.5kev I RE B 14 11 88 B 2 PR (FWHM) A 1.643kev,
SNt ®80mmx30mm, ERMIBE K 50.93%. T3Ab— M (S/N:4908) ffH Canberra747
TR R, BN 10cm, {7 Inspector-2000 B F LXMW, Genie-2000 &7 AT HAF5)
Bt sdE. 3 %Co 1332.5kev (AL R IE I LI 23 HER(FWHM) A 2.060kev, HRIMBEN 50%.

4.1.3 NEAZ

WAGHIBBERESS, BRIFORERR, HEER v B ERERATHE. JEREN
80000-86400s, A%&E HIMRLE RAM IR EE4.7%. 2OPb. "VCs JEHE S HIBBEIETEEREN 465
keV. 661.6keV ]y SR REIETHEUIRA . %N RS K F U5 B 21 77 i (LabSOCS ) 4%
HEAT BB ZIRE -

4.1.4 RERIE

PO R G R B AR BT R I B BB B LS 45 S0 % (IAEA-ALMERA) (3%
Bz —. BITZENRLRERE 48 A, (RAENE R E B 54 E RERBAMM 2R
3%, FHCH I RIE 24 /NI, BB S A E FUEMBKARRHmZ K 4.3%. 2006 4FEBRERF fE
Pl (JAEA) SRR EHUH R IR SRS (PT) o, MR URGER bRAERE ik 52 A
s R, #MikLT IAEA ERKGHKF.

4.2 8RS0

VRS R AT RIMEHIREN. BANYR, RARENERY, w70 RHESE.
OB SRR, B AR IO BIE, RATER THRED R &R E. KB
4K 385y (1) YR ERNESSH&: RIBAETEGNTE, EHRRER LRI,
BHATRE SRR, SRAEFMRESHITRT: (2) #RPLESH & RTEFRRERS, R
BEHLSAT IR, BRI, BERTAWA, RERAEE: (3) WEFEMRMEL. BRI AR
B BEATHAHRS. SEMEURRERNE, RERTHERESL0E, BEErEE.

B R T BHER R P 8 S AR R At B AR — BN FRMERE R St KPR
AR BB BRI, M 3 2R R AR 4 Rk, SRR VCs 71 2P
B R ERIR B . "VTCs i T IR bRHE (32 20 0.22Ba/kg, HAXTRRMENRIZE 4 5.2%. *'°Pb b
R AR R E R 2.10 Bykg, HXTARHEREN 2.61%. WELERBBERTEDTH
(one-way ANOVA) 8, 3 HbruErts ¥'Cs #1 2'°Pb LLIGE7E 0.05 K P LEBEER, R
3 AR B KA MR (R 4-1 FTR), TR R B R — SR ARMEMER (K
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B, 1994), [ 41, 42, 4-3, 44, 4-5, 46 £ 3 AERAEREM: 7Cs A 2OPb HLIRE (I A L
F 4 FEHRBOUAR
Table 4-1 The homogeity test of PT samples

137Cs 210Pb
BaEsS g  AmEE WEEAMER HeiE e HEEAEE
(Bg/kg) (Bg/kg) (%) (Bg/kg) (Bg/kg) (%)
1-1 432 0.24 5.56 79.19 8.26 10.48
1-2 4.17 0.25 6.00 71.65 8.18 10.53
1-3 445 0.25 5.62 81.40 8.51 1045
14 442 0.24 5.43 81.38 8.49 1043
1-5 427 0.25 5.85 79.24 8.29 10.46
1-6 4.17 0.25 6.00 80.47 8.41 1045
1-7 4.38 0.25 5.71 81.32 8.49 1044
1-8 4.09 0.24 5.87 79.57 8.32 10.46
1-9 4.02 0.25 6.22 81.10 8.47 10.44
1-10 3.55 0.25 7.04 82.06 8.57 1044
1-11 3.82 0.25 6.54 79.48 8.31 1046
2-1 439 0.23 5.24 80.08 797 9.95
2-2 4.50 0.23 5.11 80.23 7.98 9.95
23 4.00 0.20 5.00 80.27 7.94 9.89
24 422 0.22 5.21 78.39 7.80 9.95
2-5 428 0.22 5.14 80.08 7.98 9.97
2-6 3.90 0.21 5.38 76.84 7.66 9.97
2-7 4,08 0.21 5.15 81.83 8.13 9.94
2-8 422 0.25 592 82.44 8.33 10.10
29 433 0.25 5.77 771 7.87 10.13
2-10 432 0.25 5.79 81.68 8.25 10.10
2-11 4.24 0.26 6.13 83.62 8.46 10.12
3-1 4.17 0.27 6.47 81.99 8.70 10.61
32 4.40 0.26 5.91 84.76 8.88 10.48
33 3.97 0.25 6.30 80.47 8.41 1045
3-4 4.41 0.30 6.80 83.78 9.03 10.78
35 4.39 0.29 6.61 78.21 8.46 10.82
3-6 4.13 0.29 7.02 85.03 9.10 10.70
37 4.56 0.29 6.36 79.77 8.57 10.74
3-8 4.30 0.29 6.74 78.03 8.48 10.87
39 439 0.30 6.83 78.65 8.51 10.82
3-10 433 0.30 6.93 80.09 8.79 10.98
3-11 4.44 0.29 6.53 76.95 8.34 10.84
B—4H P 4.15 - - 80.26 - -
B APE 423 80.29
BEHVIME 4.32 80.70
FHE 4.23 80.42
BrrEdR 2 0.22 2.10
xR = 5.2% 2.61%
PRAEIRE 0.4 0.36
ERBEH 0.09 0.65
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4-1 E—EHR TCs MILEE S
Fig.4-1 The distribution of "*’Cs activity of first group samples

B 4-2 H—EH R "Po WILEE N
Fig.4-2 The distribution of 219} activity of first group samples
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Fig.4-3 The distribution of "*’Cs activity of second group samples
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Fig.4-4 The distribution of *'°Pb activity of second group samples
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Fig.4-5 The distribution of '*’Cs activity of third group samples
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Fig.4-6 The distribution of *'°Pb activity of third group samples
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o R RV R E B S AT 10 WP PR O R RRAE R R MR AR TR
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KM RVFHOREELT, AT MU LR 0t FIAE AR AT R (. BTV BF 1R AR
PR R BT AHX I 6 MEKBATVTELR, I RIS T LABEAT E H
T BAT I E ) — MR HTRS SRR R I, TE v B IOE M4 REX 2,
AR RAT R BEER. FTOARAAPIEE FOR 2 A OO0 H i BB RO IR A
ZIRE T, ATLARHEIE AR GHAT R BRI y ARG E SR " Bu bR
ERBHTRCEZIRE, FERMOCRHAT SR, ATLMRUE(CER I AR AIE LTSRS, W WIE 4R
AT, . BRI P A A OSSRV AR ZIBE i, 42 2006 SE ) IAEA EEXT 34T 45
REWMLBERIIRAE.

4.3\

AFFFTHIE AR 5 BE U MR R, o B IR T REHL M SR B I8 P R 4 AT P 2% 5K
% CAAS-ALMERA 437, 3Bt E *'Cs R 7Pb Wi BT R M. "Cs MILLIERE
i 4.23Bg/kg, AHESERE 0.25 Ba/kg (16). 2'°Pb IIELIEE Y 80.42 Ba/kg, AHfiESE 8.36 Ba/kg

(10). FHEMFRPREHEATHSHEE, SEELNHNS, SEHFEHELREER.

AT R R KRR, RBSHRERRAL, B85 L e Emmae. AR
RSB, ATHIRRBEREHI S RE, AT s, RRMEHENEE, E&6T
1GE JE 33 PE S FR BB AR BT R H58 . IZARYEYDR B 2 R BB WA X [ B JR 1 BEdLAG
AW 6 45 R EHHATIR B R E 1YCs 701 7'Pb WG (M LT, EBH RS AR
EHRIT.

MBI RRE, KRR 2oPb MR LS 2OPb, AHEHEES PRa 5 *'Pbyy,
AT A BEARLE (FHBZE, 2005; Bum Kyoung Se0,2001), FTUARTEBITH FE#F 24 R L,
SHTRER IR G, BT AE B ENLEAT ST AIE .

3 MATHERE R 2OPb LLIE R MIbRHER L M 2.10Bg/kg, FIXTARAEMRZE N 2.61%. *'Cs LLHGE
FRMEME X 0.22Bg/kg, MIXTFRHERL N 5.2%. 3 ARMERER '°Pb 1 "VCs LLREREA 0.05 K L
ERZEER., THE FETENEZIE T ENEAR HPGe R EE v WA RS, * TIRAERZR
20ph (46.5Kev) MM ARSI AHERE (RIERE X
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¥1E FERETERAETES R L IRRMARFRIEE

FRE R O AIOREME B, KL, BRI R AR i 2 X, T
PAFF S B K K A BRI K. AR LI AR, £RE, M2 ARER.
1 FEEG LR, BEhRAeREHGRT R ABNEF %, KR BT
FHEZRN KD BRI HER199E D KRBTk, K BHRA46%, K
Tk T ALE 1827 km? (A e i ER4.01 Hkm®, R0 14.26 7km®) , &8 L
MR 4925 3% R 2 E K+ KR 05%, B AT, Hi 8 gk H R m B LA 420,021 77 km (4
B K. HFREATHERTFEGKERABENFENRR, BIIBL46536.5km’, HRE MK
#126817.4km?, 5 BEHH57.7%. Fooh R ME BIZ05390km”, K EH KT ARKI20.1%, iR
W B iR 998.9%; & M E AR A418011.3km?, (5K L3 KT FR9129.87%; R MR
13416.7km’, 57K+ R ERK50.03% (FEHHER, 2003).  FHILTT W, T4 1 LI R AH =47
Y, T HFEANSKERRESTE.

B, BFURFERAME, o LR AT RS S AR REBHE R, X7 R R
IR SR A A Bl T 9 E IS L PR R R A SE BN I X RIS F R IE R . VCs R R
REERTHEFUMIRNERERZ—, SHEANHEREPIREAAL, € RERE—KLK
SRAERES, B, M. BEMIPN HERUMSE YR E AR, EEES TR
TR . RS, NESKENE N GHK T IR MR R . FOERERSRTEE
BN BRSO, AT T BB Cs Al Z0Pb, B RAAMKIHAEL, LRI K
L 1YCs 1 2P, B S ARISAE, 28T T HIRR R AT R FRIEES-
TSR T R E AR &R LR R R

5.1 AREEEAZE
5.1.1 EWEER &SR BHEOR

FEANTHERSEFILE, HEARRENRS 89°35~103°04', Jb4 31°39'~39°19, KK
1200km, RjJL%E 800km, 80%LA b MIHLX 7E#E4K 3000m LA L, FIPERLRIE T HER “H=4R"
WA CR T . 40300, KL, WYL RSH, 78 B ER SR o B OAH7 HX i
AR E LR GRAHE ENEW.

FHERER 72.12 77 kn?, hHAEERER 113, (URTHE. FRAIN S5 TEENA.
LBE MG, — MK, 6 MREEM. 31 AR, TAMRKRERE, 2 DMEET. 41T
BX. 3MTBERLMIALE, E2NP .

HFHAIE. RBEHHEMN, AEBS0NIHEE, B, RS R 0 EXARE,
T 3L 20 1 M 4 SRR A K B AN, BTG, FrEE RN BB —, BRPEER®X
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fuER PR,  ZEBAR A I AT R B A AR EE AT .

ABFFLH K43 A SR 7 0 R B B AR RN I M, T 34°N, 92°E BT W ot L YT
#iX, 1FF 34°N, 100°E I FEIVHMIK, KAZ 1000 $ AR, FREFEHRIENLER
WK, RALRT AN, 2EE, BANSRE, EBRTANARER. REHFER. B
By, BEEMA. KR AR REA, SUMTERR. B2, BILAWE S . TICERY.
B o, RS RAT 2006 £ 8 B 7 A~8 A 27 HHHT, KA R MR SR LI 5-1
i 5-1 fizso

Fr FHEE A ROl AR 5 ACK UK F RTETE I R KIT AR, BATEIR “KIT
b HHE SR T AR A YV YT YR A SR A o TR B A 34°12°05.27N, 92°26°'49.9"E L,
YR A455Tm. HE M. BUEE, BB, BERR. BETERBNRSHLN IS L.
Mis, B, B L. TRREM TS, HKESRIF. TEETRIERER, KK
SREEEARESERR, BEEA. T2, SRS, RIERERSRR, 8F
BSR40 C, RIERIRSE4527C, RHBHE24.7C, BRHTH) FHSRT6T, BA
HOA) PHRA-1627C; FFHBEKE2485mm, FFHHEEKE1638.9mm , FFHHRLES3
%, FREXBEETEAMAFLEEL, HRFBADBRAUPER, REVHRML. BREH
RE, WEKS, RHEFEIEES~10cm, BRAARREWRKY, AHRSR10gkg EH, K
BRERTEES FTHARE BT, BRBAMEARG .. S EMEYE, pH7.8~89, Ml aK
RMNVEE, SREWE (BWETS, 1998). BAMBEEERER, WhwERNSEEMER
BRI A & B BT R R RETE, TR AR U A R R AR . BRI
#4164 F( Stipapurpurea) - T X & BL( Carexmoorcroftii ) %, %% R RIRIK W, W 2AFE
MRHRRT, HEEMRELE, BRSEARAE, R IR BE R 5 — R N30%~45%
(BaEh, 2003,

B AL T B Sk 50 4 EL SR RV IR AT F SRRV 0 58 2 M SRR R B VR E,
BNEA LY. B LT 1957 FRE, NEEE RRBKBBMNEAS0LE ., BEBUfERSH S
MATE, WK 4300 %, FEMAF 254km. HikbIb4h 33°50~35°40", KL 96°50'~99°20" [}, ZR4B
FRE T BRNEL, FRMARAGKEE, FEAEE, tEE 8. RBEWNS, WS,
kS, Bls. HKS. 1LBHZ 6 1%, BRI 2003 K, £EHAD L1 A, ADE
B 0.4 Akm’, CLEMEHYE. FiZ st mgiginldbiE, MEWAR, BUBESML BRI
AM, MBATEILAEEEL, BIR 4000~5267 K. HT EHBRAREN, FEMBRAER
143x108m’. FLEH “HBZL” WBR, FLMOILEY. BEERAREN, HFEEEX
Bk AKHIE. ETHRE-S5~-24C, 4 H B 2495~279%, >0CHE 553~934C. FHKEAE
194~409mm 2 []. #PEKE 123~154d, TN LEER. TREVGELTE L, Bl &AL,
BUEES, #AL. BEL. BRE. &E% 7 AR B, BER, EE EAE,
4 B+ MTER 276.06x104hm?. FT4rH 2 MK : OFRLHFER, 4. BE BE BX;
@FEm L. . BE. K. 2R E, SRV E SRR LER 6%, FF
A 247X 104hm?, FTF|HEHAAR 225.26 X 104hm?, EHAH F R REE RS AR EE Y
FRE, R 4500 KU EEBNTERGRT O, HBHA.

PRI AV & M B RE AR R A AT F RO BRI EBUR I R A 4
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APENE: BT S0 ShE A S RUK D 4 h SRS RAE A RIB T & g4 Rigmiik 818 M5B
B, b HREEEN “=i” £5RPROX, 7528, BBV ELAR, fiTHR
£598°48'~100°55', 1t£433°43'~35°16', BEAMBE L, FHEIRTE4100KLL L. ZHKSHEAF
KB RR KRR A, XNFEZS, NAREFZH, AFEBK. TROES, BFEEH.
TR BEFEERMTHERK, KEEHRL. AL EGL, HEFEEXT0.3m.
HFEEBEMERERRALERE, E4ERHR T EUEERSNREENBRAR. HitBRE
EREmMAEE, FEEHRABMEALS, ERSHE. X0, B2=2#%, t¥5HHE
Mg, FEREARE, B MREREOABOLE.
FRFE A RORNMA 52, 5-3. 54, 55, 56 FiR.

MmO R A OB R M oA & M

HE5-1 BRHTERASH
Fig. 5-1 Location of sampling site in Qinhai province

®5-1 ERFARHTREAMRLE
Table 5-1 The condition of sampling site from west o east region in Qinhai province

Lt 0A LHE. B (n) +% B, i Rk

34°12°05.2" N

TR RIS — B 026499"E  EUBEE: REHFEE ANEEER, MHKAR 278mm

CRIL¥R) Elev: 4557 m
34°58.146'N
B £ 5T 10km : LRI, B
(R 96067688 sl SRR 283mm
Elev:4279 m

et tCE 34°29'14.3” N 6 l H A+ MR A,
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99°57'23.5" E HREKER: 517mm
Elev: 3875 m
34°20'46.8" N
LA RATRS 100°27°58.3” E FilE e+ g::f’ﬁ:m
Elev:4070 m :
34°39'42.2" N
ELFER Tkohsbs, HBHHE, S
(R AL HOATHY-E RNt FREAKE: 517mm
Elev: 3390 m

E5-2 JRUACTT B —Hi ML A R R
Table 5-2 The landscape of wind erosion nearby in the Changjiang river first bridge,Tuotuo River

B 5-3 & 10km S EIESHF RN KA
Fig.5-3 The landscape of Stipapurpurea grassland landscape 10km far from Maduo County
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H 5-4 WidkHES AR EENGEERR
Fig.5-4 The landscape of Alpine shrubs in Dongginggou, Magin County

Wy.ﬂ-""' Y

a.uh

H 5-5 B BRAEEALRR
Fig.5-5 The landscape of Alpine shrubs in Jun Pasture, Magin County
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B 5-6 i FEIh Rk iR R0
Fig.5-6 The landscape of water erosion in Jungongzhen, Magin County

5.1;2 HmRE

BB A BRI B T AT AR YCs RN A 1 F B, Tt @eiE®e, %
B LB SRS, RELRSHENNERE, HIRTH I TR ok A B Hm
RhARIE A . BeSh, VI MR R A R R R R ——E B BUR BV B TR R R
BARMER, HHEREANZEIMER, EREEWIBRRMERNTHE R,
2007).

AW IUFAE A BRI Bl Lkid, BRSSO B A, (IR —ERERS, USAR B
&, —REA AR 2—3 £HEL. HEHKRBIKMREERE, B8 S m. ERTE
E, #-EAE GEHARRE 4-8m) MBS, HEAHRAEREHIUNBUR, L5k b
RSB RRNEAEE. [, TR mERNZEE S, —REPRFERPH
RUREBEUAEHE . BURRE R V'Cs MIFR A .

FE SR AR K A T B vk, RIS (A A B SR R, AR A B R D 3
A BRI AR Som M9 L4STER —H S B EUE MR 15em BB EREA — N LA L
8. AR TR "VCs 7R iZHU TR R MREE S, I 1 A Cs S ERE, 2 EREER B 3 T AR
X, #%H 0-2cm, 2-4cm, 4-6cm, 6-8cm, 8-10cm, 10-12cm, 12-14cm, 14-16¢m, 16-18cm,
18-20cm, 20-22cm, 22-24cm, 24-26cm, 26-28cm, 28-30cm HITHERE, HiERHS. 'Cs
B RAE R B R TR VCs MBI, BIRZRF. JERIEmAH T Cs HIRBE.
YERfGTHAVBIRIESE "VCs M RER A "V Cs BB E LIRBMATTALR R KRR, HRE
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ek A d AL R QAT BEE R EREE ARG TR R R TR A
e e e ——

Bty "VCs A, HH VCs BERKFNMAH RIS 2, BURRAE 30-60 cm. BH R
AHFHE AR, B BERE R R AR SR A R, A s TTBRBUOR R LRI 3D,
sk RA T ER . ZAbH YO AR BN E R BRER, M EERARERST. B
. HiARIAREE, RN, EEFAMEFA L3t RAE ST RO RR ISR A A & ST

HER RS HARRTS, PSS (L2 2.0mm) , BIRRER. ARERY, K 300g 4
R Ycs 8.

5.1.3 Hamilik

BRANREMREY, HRERE, EE2TRT. OIE. dF. RETIRE BEALES
ST BL .

D RFEETF). B REDMH S TRAFREL, £ORREFRTF (—RELL 5-7 X,
AT BB ERE S 2R S X R TR — R, VRS Z MR . 4 THEF AR ER R
WEFE R EWIEEN, TTHERERTRTTE.

2) BB, S RTFHLERER, JBRBAMERAORE, RABHARET. REHLHE
BRI AERIE AR E R AR, EERENLIRARRFE L. BT R RN
HERE & (B BE 3R S TN L3R P BT K BRI OB, TR KR SR 4 AL — 2 ) T SR I BR
SR, TR E BRI R .

3) . SdHFBRRER, 2R 2 mm M, MEXT 2 mm AR F/AT 2mm i,
SRERE R, FRE.

4) REARR. ARFRERESHESFORZKT 2 mm f/NF 2mm 84, 2HMEREE
B, KT 2mm FAF2mm HHER, BRARNT 2 mm 5 250~400g HABEE, H5H
WEEE, WEANEIL 'Cs M ¥'Pbey LLiF .

5) BEROELE, SEMEEMRES, BA 025mm*101mm MK KAVEEE D, FABEK
HBEHRAEAN . RS IERT TR WX, ERHEEH MR, BRRSRESET RN E
BREFH, BIESREER, PR, FHTERIERRES, XE ¥ Pb, ZXREE. 55
B ERTR SRS, BILRE.

FH% E CANBERRA A A4 7= HPGe ##l#% Gamma AE#%{X (Detector: BE5030, Canberra,
USA) #17 7'Cs 5 2P, & M E, Gamma BN KIMIE LB 3Mev-3kev, FHXTHIMBE:
50.2%, BeE4MHE (Co@1332.5kev): 2.2 KeV, HHEEN 662 keV Ab#llE P M 'VCs i
(Bq/kg) ,» fEBEl N 46.5 keV AbME T3 E 2°Pb 35 E (Ba/kg), “*Ra(186.21kev) N REE N
&, HETFH2Pb (351kev) 1 2“Bi (609kev) BfL, HRFTFIRMIMALT-HMEE A P°Ra (555
fii. Bz htE) 80,000 224, MIERF< 8%

TR SRR v O P BRSO A R TR, R Cs TEARIE REA
4543 o R () ) R RS R B SRR s R
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hE R BB 278 BHSE T EREHERTHERTE RSN A
- |
51.4 {8 A#*

2 30ep 30 3 5 YOI OPb A R HHEFE (Bg/ke), AT FHIAR MRV CsHI
2W0py, TR, BN AT AL M E B
A =AM/S (ARAS-1D

R, AR ARG R CsRIP OPb ) & B (By/m” ), ARTNRE KA T 9" Cs A Pbex
i, MohARRAE S L REMTRRE (kg), SHHEBNER (m).

Yo REHEAR AT HEMSBRNACRHET 40 $ENELRBLTE, BT SRR
KE TR, AR E T ERAA NSRRI AEBEEN AR, 2RENREER
BN, HAAER, NEARORREKR, HiENEHaASIRIE, BXKEHEURER
B, MEH ALK, BB ERR R B,

Hip gy YCs iR, BARS DR RIAVRMERE, PUREFERENA
B, EPE ARG (Mass Balance Model 1 ) FIEZ4#i% (Mass Balance Model
.

fEi4L AL R (Mass Balance Model 1), #2148 'Cs FIREEERAET 1950—1970 FA, H4 1963
£ Ycs FIMER A, 1963 ERBIIMEEAMY, B Vs £HUIRET 1963 4, RUTHE
B PaRLA (Mass Balance Model 1), HEERXN:

A=AoX (1-AH/H) N8 (ARS5-2)

RF: A N2 YCs ERKRAL (Bq e m?);
Aol Cs BEM (Bq e m™);
H AEBEEE (cm);
AH HELTERKEE (cm);
N RAEESR
Fed R b, R VCs FIRRRIAE, B bR ARE BSOS TCs MRMBITHEM
B, REENARENES, ARERRASKTKEARMBITEE, ¥ LRARSHANUT
T
A=A X (1-R)X (1-AH/MH) N (AK5-3)

RP: R ABHERL: AcX(I—RNBRABE EFHH R AR
55 74HiR (Mass Balance Model 11 ). Walling 1 He (1999) A{JUSIA% 4 1 (B G2 Ui e 21 R B
Hifty "Cs, HABHABONHGTEBEN, MEAEEEFLERE, HHRKKRZHE
38 V7Cs WPEICRRR THHE LTI V0 WA, SRMARBHE VCs MR FRAR S IERH M
JRE AR (Mass Balance Model 11), HR&RXH:
dA(t)

R
T=(l—r)1(t)—(ﬂ+P'z)A(t) (AR54)
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R EPEREE R WE HEEEREHAT TR MR RN
#g

R AWK 'Cs THWKA (Bq* m?);

IOWAER—ER ¢ 0'7Cs VMR (Bgm®a');

T BEHVMER PCs MABZZ M HBIKRE;

P ARifE ik R

A Cs ERIFRH (0.977);

d WHETRER (kgm?).

MEZBRRHIK A, Mass Balance Model I Rl Mass Balance Model IT {745 & #80] LA 20T E
&%, Mass Balance Model T AN, EXT KEBEFAE K, THHHERBERELZHL
VB FIE BT FE, Mass Balance Model IT 1 Ty P BN H0nt — LB 5T SR 55 1 H X SR e
THRHEEREAEN. L, KEBFITEEES T ET SRR ER, N
B4 Mass Balance Model I B ESGHER . AHFFEIEFH Mass Balance Model T e =it 5
PR T

AHFFNH A B T - R

I(t) I(f Ve ™" yra-ryapy-ac-ry 4,0
C.(t)= + dt (AKS5-5)
I,/Dﬂ(t g
K: D AT AR (kg m™ yr'ly;
VA ED YCs HTFEBMES (kg m? yrt).

X TR A e, WS YCs TRRE Ay Bq m?)V/NT 4B s M EFVREE Arrr
g R AT LA e "Cs TR EE AR Aw(t) (Bq m3RIH BB AnrA)RIKZ LI ¥'Cs HI7E
BEME Cu(t) (AR S-S BFD 4 N

t
J' PRC,(t")e™ ™" dt’ = A, (1) (AR 5-6)
[\}

Jf FUCRHOM Ko, IREE R BPIBUR VCs ITEREME Cyt)R ¥Cs TR B MM In{E
AOBE TR R AHBE:
R=— A I T (AR5
-"Cd (tl)e—/l(t—p’)dt[ ch (tl)e—l(t—t')dtl

R Cy(t) TR T A H

cC,@) =——1— jP'PCu(t’)RdS (AR 58)

IRdS s

N

YT HRREE T Cs UM B A [E 240 LA R Cs Bl (a4 - e80T _ LA TE 46, H
HIE AR BT U, TES TN AT AP X (Walling D E., Q. He, PA. Whelan.,2003;
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SRR R R A WHEA BRI AR A TR R H R A
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Walling D E. Y. Zhang., and Q. He, 2007). & 3CHFFTHIT i BT & TAE S FHEDN, 3F
REHBEERX, FreAIEEE SN Cs A 2'OPbe, I IH-E B BB R L AR Phid 2

5.24RE59H
5.2.1 “0s HFEEXHHHIFE

AR TIR RS FAE A VCs PRI RALR VCs R AR RS 3842 U & i T LY
£ (Walling and He, 1999; Zapata, 2002). '*’Cs JiF#35SAEFE & FIRERIA K RBIL LB ARE
5 9 v S X R fr9 BR 461K 7 2 —(Chhappell, 1999). BEAXBIRAEH TS, EHFREER
AL R R, Witxt HiRR R FAE R . AER R R E SRS VR, WA
BATEE MY YTCs A BHERAE A, KB, XERAE R, eien. BE. B
KA. BB, . AFRASH ST REEANRE, EFERERRE, BEEEYR
sz#, G TARRG ST IR T, RSHAMARRAKYE N, HbBFE, BARMIEIIEY
BURAOIRLBLAE, 255 RETREFEM.

Walling #1 He (Walling and He, 2000) 445k V'Cs FiMESMEME. 4E 0 H%SHM
RRXER, BT Yo MBI EMA. BRTXTIRGIKTS, 200004 T REHK TR
M, BT AR SR E S Vs M RN KR, R T ZRAFERTE
i SR P E . ATTS0E B SRR & RbE 5 "0 B AR HEAT T BB, JFERIE R
BT TR (R 5-2),

H% 5-2 AT W, & RAEA YCs SR RS B HA MBS B A BRIE, P MIILR
AP A SHAEEA—B, T, DENg. RSB RESEREZR
BERK, AW, FIMH Walling 1 He (8 "'Cs SR BERRFH MR B RESFRX
IR V0 KRG R I — B o X T i i R AL L3R 4 B 75 A O, LR
AP i, RS ESIE T MR, MARRIL RN O B RER LR RY (X4
A, 2007). PLTFHEA TEESAT AT 76 X AVEvE R KRR, 00X IR 4500m, HER
PR, FREEEREAT, SORERILRERMORERENSE N, THAERNSE R
BEEATE THKE, TREEE D THAUE. e ERmERR, W VCs fIbE I HETY
HEADORAMEE N RERTRIMER T, XEFETEERL, WRTRNTHETE. B
WA BRI MEDET A A SR, ERNENE SITmm £4, BRBRREERK
K, FRUAREE—REH AR RRME A K % R B — B, AR ST WME R N &R
REHRAE.

#HHGE Vs WRMEN T 452.7-1714.1Bg/m’ 2 [6], 2 MEE RIS AEEAE, MEREE
AR AL e AR — B, 1VTCs T R S (E AR F R « BEAU> D B> RSB S >Tere i (U
B 57 BFR)e X5 Cs MM 45 R ORIBUE K A — B0 (B 5-9). Cs T RE L X K FE
TR EBIE . TS AERIREY, MR BRNSREENMFEE R EFtis, il 7Cs
HREBN ZEMEREE NPT R LTS, X4 REFRIET RIIMTTAMBKE. REE
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R L E BRI At R SRR R F IR T R
ettt s

S EEHMHF (005 BFAKFH Duncan A7) , 45 REWIEVER . HBEHEIL KA L EEH B
EHER; RRMSHLERS. EHEZEGEERER.

~&— 137Cs

2000 —— R 6000
1600 | 1 s000
- { 4000 E
g 1200
z J 000 B
O 800
5 1 2000
400 -4 1000
0 . . . . 0
yETER AL I EMi BUWFRE BLFDR %1

B 5-7 ARERAESS s RETREMRETL
Fig .5-7 The regional change of 137Cs background from west to east in Qing-Tibet Plateau

—=—210Pbex
—— F
10000 5000
& 8000 4000
5 6000 3000 €
T 4000 2000 g
£ &
& 2000 1000
0 - : . ' 0
TETER E2E 4 BiRMiR S B4l BREHNR X i,

5-8 EREEHRERT Pr. 2B HRENXKEEL
Fig. 5-8 The regional change of >'°Pb., background from west to east in Qing-Tibet Plateau

Fil54 2Pb FEEN T 2612-7377Bg/m’ Z 8], A1 ¥'Cs —HE 2 MBI R MAG AL, A
BRI S A A — B, YOPb B RE T IME MRS A . BEUO TR R HE>
YEYEIT. 2°Pb 9 BHE SR IR FERT AL L He . FHE NTERIARRR, WY ERIMER A AL MR ER
B EFFHEas, BTIL Y0P R A NZ B IR B O PR R LT R KRR S
FI TR S R — B . B TR 81T A 210Pb TR R TSR BT LUS R , BT BAVH AR Tk &
B *Pb ST IMEE BT RE.

T R R YCs Al YOPb,, R XK AKE (B 5100, 7'Cs Bl 2Pbe, T 5
ERIABENREXR, TRH 2%Pb,, =3.5853%''Cs +1466.2, R’=0.9519. HILITH, “'Cs &
WS, 2Pby BB, W Cs A 2'°Pb,. ZE T RIF FHLIX UM S 545 U A7 AE AR
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R R WA R F AR A TR R RTINS
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*4tE, FRBTXEMEXENAEE, HEE - EXEANIHIMREZER, AR Rt
TR R R R, TCs K RAMMTT, YPby A EMA. VLN X B
W RRE TR e E I # A i 2 , BRI R T DU ELRE R % B B R B AR R A % (O
F, 20004,
%52 SMEBEKRERY "Cs 31 "Pb. FEHZENEXIER
Table -2 The condition of '¥Cs and ?'°Pb., background from west to east in Qing-Tibet Plateau

R B¥cs (Bg/m?) 210, (Bg/m®)
KA M BEE
(m) BT RE S RE S
34°12'05.2” N
YA FEER 4557 936 452182 2612+1495
92°26'49.9" E
34°58.146°' N
EZE 2 RRER 4279 942 864+145 514042493
98°06.769" E
34°29°14.3" N
b R R 3875 1181 1106+123 5598+1958
99°57°23.5” E
34°20°46.8" N
EHS RN 4070 1181 1714+133 72521694
100°27°58.3” E
34°39°42.2" N
B R 3390 1181 162356 73771542
100°37°22.9” E
2000 r
—o— BRI
qja‘ 1500 —— I
o
8 1000
(%]
h(.)
2 500
0 , ) . . ,
wE EE KM THEH FIHR e

B 5-9 SRS FERTEMATE "0s BRENBESTNEM KR

Fig. 5-9 The relation between simulated value and real value of 13Cs background from west to east in Qing-Tibet Plateau
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2000

BT WL EREHERTHRN R LR N

| : y = 3.5853x + 1466.2

I R®=0.9519

0 500 1000 1500 2000
137CS (Bq m-2)

5-10 FE S FEKEEHH "Cs 0 Po. & REMEXXER

Fig. 5-10 The correlativity between 13¢5 background and 20pp,, background from west to east in Qing-Tibet Plateau
£5-3 BRSFEHH "0s BIRREE REMREE LIS

Table 5-3 The statistic analysis of regional change of '*’Cs background in Qing-Tibet Plateau

¥
Zitthir
YEYEIR] 3E S Byl A LB PR TR
FHE
452.71a 863.77ab 1106.31ab 1714.08b 1662.03b
(Bg/m?®)
PR =
135.32 - 138.75 335.27 34.53
(Bg/m?)
el
317.39-588.03 - 967.56-1245.06 1378.81-2049.35 1623.12-1689.00
(Bg/m?)

5.2.2 “Pb,, & R {E X1 5 HHFE

154 2Pb,, B BHEN T 2612—7377Bg/m> 2 A], S BLM G [ 4B 80 #9 2 FA4FAE, g
R AR —B (W 5-8 BTR). YETEIT 2%Pb,, M R S HEHH M T a4 B &

%ﬁ °
®5-4 BERSEAE P ERREERENRHEELGT 2T
Table 5-4 The statistic analysis of regional change of 2'°Pb,, background in Qing-Tibet Plateau
210py,
gitists -~ — " —
A2 $2E2 i AR 1A I ERS Bt E )
EEE
) ) 2612a 5140b 5598b 7252b 7377b
(Bg/m™)
T fhi 22
’ ) 194 3031 32 64 95
(Bg/m*)
bk
) 2418-2806 2109-8171 5566-5630 7187-7316 7377-7564
(Bg/m*)
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5.2.3 KAAHTHERUW “Cs F1 “°Pb,. B 18] 53 5 4F1E

FRE B SRR (KL, BIRLCAIEA i) AR ETTRRX 86 ™ E K
X, XEUAEFEAK, WERER, ETER, SERIKE, KM FERBOHRMWBHRE
BEMMEEA RS, REFEORMSYRTT, LR, KILRYPHEERRZ—. &£F
BB R RX g RRERER, SR REERERMAA LSRR T
TR, BANIE LSRR L R, i 50 4K, REFHMILAEHK 3R M EHET
TREMOIR, N m TARGE T REEEE. ERRLH R i mod 2 23 2
A AE OB D . BA 'Cs AESEH T A BRI A G 0 R, 8P TCs ZERL AN Y LA
BohE RO, 5 TCs MTBURBEH LY T RRMER (FREF, 2000, Sirsht e
R R BRI AE, FITARES S DRREIEFEFEHRSER .

Wes it BUiE, TERBHBHEATE, HIRBRNFEIATRETE. €K7
) b, —EI5 IR T s R B A A e RS HATBRAK. BT, BRR
PG ANER R SRR AT EERR. Kk, 7'Cs AP i 5 IR
FIA KR #E M. RtREH Cs BARER DR th R b H Atk

5.2.3. 1 SESEMERM "Cs F1 “Po.. B2 8 9 A HFHE

R B T AR A B SRR A, ZEVRIEITHOH b 3ER 12 A H3Bit o R S-5 RIBVEIASE L 'Cs
1 2OPb,, TR M7 . PCs ERURFEHISEIE N 611.67 By/m’, T 'Cs TEXWIFHIX S
2B HHSER 936Ba/m’, FAEN 35%, 'Cs M ARMETE, WE VCs FRMITEER
347Bg/m’, R R 5% WHEHD Vs MAKEHEMSBRIAR. VCs AR RIS Al
3N DR A R 5 Fedk SRR T R

Hopy, AR EE (9 FHME K 3631Bg/m’, it R 851Bg/m’, BFREHN 23%, BLAISHP
20ph,, KD RAZTHAE .

$#5-5 SEUTARMERERE “Cs 5 *Po. ERKE ML

Table 5-5 The statistic analysis of '*’Cs and %'°Pb,, inventory of different slope position in Tuotuo river

BIcs (Bg/m?) 20pp,, (Bg/m?)

Kitfakx
TR it ik T THER iatiid kil T

SEEME 452.71a 453.59a 453.00a 1087.36a 2612.00a 2673.32a 3953.02a 5285.16b
PR E 135.32 173.39 311.09 767.36 194.24 225.37 1398.57 735.00
317.39 280.21 141.91 320.00 2417.76 2447.95 2554.45 4550.16

Fek:)
-588.03 -626.98 -764.08 -1854.71 -2806.24 -2898.68 -5351.59 -6020.16
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@511 AN SERERAE RN CsHIZE I8 S HIFE

Fig. 5-11 The distribution characteristic of 137Cs of slope landscape with Alpine grassland in Tuotuo river
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20y, (Bq/m?)

4

E5-12 SE3 SR B R R A T 1R W °Pb.. 22 18] 3 o 4 E
Fig. 5-12 The distribution characteristic of “Pb.. of slope landscape with Alpine grassland in Tuotuo river

B 5-11 RyEvei AT RO V'Cs ZEMTE ERIAIHE, ''Cs TAURBEMIAMRFH: T
> L3> > T, RRHEH T V0 SRETHO LR, X2 THE LK CsBT
R FE B B 50 B3 R T BRHERRE SR

] 5-12 RTETE S RUE T R 7 Pbe, IS IR S AHFAE, ' OPbes EIBWRBERIK N K. T3
>hEE> FH>TIM, FOHEEER F 2Pbe, & BB A& BT H " Poa HBRESHE
AL Z BMERBY B,

VEVE BRI RN WCs 5 P M AAHE R A —B, AR FIH B ) F & R
fokads, BB "Cs 5 2'Pbe FEWE LM MR —REN), HMEAKDEIMBER TREDE
ST N EBHEAR . "Cs 5 2 Pbe, £E ST _E A ATHHE R T SRR VAR AE IR R B, SIET LR BHE S
137Cs L5 2'Pb,, T AR MR AL AT LA TR B2 ST SR i - SR i, TR X VRV TR B3 T A B
PO T R iR E B R A TREK DR, B> ARIEBREWHIRIE .
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s E R FHEBE A7 WES RS E R AR TR R R AT v A
. ______
5.2.3. 2 BTSN “'Cs #1 *°Pb.. B3 8] 9 T 4HIE

% 5-6 REMPELINE BHH b V'Cs A1 2P, FAWRIE MG T 7. "'Cs TABIKRIE L
1847 950 Bg/m?, T 'V'Cs ZEHHIFX 9 RE A E K 942Ba/m’, HH ¥'Cs AR BAR . K
i %'Cs & B HbRHEE R 402Bg/m?, BRAK 42%, B0 VCs TN HHE N BHS RRAR.

210pb,, WA RE M T-EIE N 6218Bg/m?, 2'°Pbe, ZE AT HLIX HITY B E 2 5140 Bg/m”, *'°Pbe, £E
T AR BT 2%Pbe & BAFFHEE R 1812Bg/m’, BRRM 29%, 2'°Pbe LM LIS

SREAAE.
#5-6 FAFELELREGEREIHL "Cs F1 “Pon ENFRE G54

Table 5-6 The statistic analysis of 13¢5 and 2'°Pb, inventory of different slope position in Maduo county

¥cg (Bg/m?) 210pp,. (Bg/m?)

Gty
i L il i TR iet:i ki T

- Hyfl 863.77ab  1756.82a  715.98ab  464.01b 5139952  6035.59a  6295.44a  7399.57a
Rz - 883.24 177.08 145.89 3031.05 597.67 1347.62 2270.37
873.58- 538.90- 318.12- 2108.90- 5437.93-  4947.82-  5129.20-

iR -
2640.06 893.06 609.90  8171.00 663326 764306  9669.94

2500

2000

1500 |

1000 |

10 (o)

500

513 BE T FERIEE RN “CsMZ 8 53 FhAHE
Fig. 5-13 The distribution characteristic of '¥’Cs of slope landscape with Stipapurpurea grassland in Maduo county
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Fig. 5-14 The distribution characteristic of 2'°Pb of slope landscape with Stipapurpurea grassland in Maduo county

B 5-13 B % SRS B0 'Cs MR ATHFAE, "'Cs TRWRBERIAMRF . L#>TH
> P> T8, i EMS T Ve WAREER B, VCs B LAY A
R, EPHATHSEBRBD, XTaER BT 40 G2k A b i BEBBGE B TRIE R .

Kl 5-14 REVE RV R 7 Pbe, IS E M ATRFAE, 2'Pbex EIRRIR BEIIN/MT Kg: 88>
o> B> T, LS T RIS, HIHIE 100 3R ¥ Pbe ZEAK SRR THIH
T FEB AR, SR P HRKEERNAE.

M 5-13 FIE 5-14 ILLEERIL, B RREE R V'Cs 5 ¥ Pb,, MM A TAFER—BL,
BH "Cs 5 2P, 7R LI BIEAF .

5.2.3. 3 bR IAHE =W "'Cs #0 “°Pb.. MY T (8] 43 o4 E

% 57 BRI % i L 1Cs R 2%Pb,, AR M7, 'Cs AR FHE
% 1703 Bg/m?, T "¥'Cs 4 %A X IR RAR 1181Bg/m’, 18 'Cs ZEZMBRIE MR
Bifi BCs A EMERHEL R 359Bg/m?, BRAK 21%, 8 PCs EWE LS RREAHE.
210pp,,, T AR A0 FHHE 4 8620Bg/m?, *°Pbe, ZE LTI ALK 915 R AR 5598 B/m®, *'°Pbes 7E
LTS R BETH 2P S EIOFRAEZ R 1161By/m?, BRAY 13%, 2Po FEHTE LIS
ARZAAE.
F5-7 DnEHHNYAREEFRHE "Cs 0 Po. MUK MG S 47

Table 5-7 The statistic analysis of ¥’Cs and *'°Pb,,, inventory of different slope position in Maduo county

o ¥es (Bg/m?) 210pp,, (Bg/m®)
S A 173 ]
THER R i T T st ki T
PAE 1106.31a 1337.51ab 2261.27b 2106.08b  5598.29a  9697.44b  9821.84b  9360.69b
PR 138.75 813.84 479.94 436 32.18 2617.98  1229.82 764.99
- 967.56- 523.67- 1781.34- 2101.73- 5566.11-  7079.46-  8592.02-  8595.70-
1245.06 2151.34 2741.21 2110.44 563047 1231542  11051.66  10125.68

77



R R R AR WA KM EREE AR H R A R R
e ——————————————————————————

2500
2000 | {
1500 | B

1000  [I7

137Cs @q/mz )

500

T AR st il &8
£ 20 A

H5-15 Wi & S RE AR ARG E RN "Cs 22 8 £ HHFHE

Fig. 5-15 The distribution characteristic of 13Cs of slope landscape with Stipapurpurea grassland in Dongginggou, Magin
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Fig. 5-16 The distribution characteristic of “°Pb.. of slope landscape with Stipapurpurea grassland in Dongginggou, Magin

B 5-15 R F0L 700V % ST B ' Cs BRI M AAAE, 7 Cs TIARIR BERI KNI 2
hEE>F > B>, S NEK s MEREERHE. XRIE 40 FRAKNE
PEH T, Cs KT FXEBME R, W T HREK R MAIER T R R TE3).

e 5-16 JEFLIL AR ATV % S RS SR 21 OPboex U 41} S} A AE ' "Pex FI RV BE (K KD 2
T3> L3> WEk. B B F BB M. SR " Poa MR ER T .

MBS 1SR 160 LA R B, H590 416004 % SALETE RAR 7 Cs 521 OPbo M Z R S ATHHE R 2
SA—B. BEKE, HTBEMENS EMEE FHES, BR'7Csli” Poott FHERE
o

5.2.3. 4 MO EHUZIE T =M “'Cs 1 “°Pb.. BIZS (8 3 T 4FE

% 5-8 REWLTEHOAE E Cs A1 2%Pb,, EARAERIZ T T, TCs TR KITHE R
1705Bg/m?, Wi "*Cs 76 %A X MIRE TS S £ 1181Bg/m’, B8 V'Cs iR MR . 3K

78



eh R el 27 B 1 226710 S0 WET B HE RN THRIOE IR MBI R RN
e ——————————————

Bics S BIFFREER 34TBg/m?, BRAZH 20%, $iM VCs HWE LN RAZTHE.
210py,,, FRKAEHTEIE N 8751 Ba/m®, 2'°Pbe, FE B ALK (TS RE K 7252 Ba/m®, *'°Pbe
FE MR MR o BT 2'OPbe, B B IBRHEZE & 890Bg/m?, X T RM 10%, *'°Pbe, AT LIS
FREAHE.
#5-8 MAERIFRBWERRMEE “Cs F1 *°Po. WHUKE MG

Table 5-8 The statistic analysis of '’Cs and '°Pb,, inventory of different slope position in Jun Pasture, Magin county

R B¥ics (Bg/m?) 210pp, . (Bg/m?)

Gittets
T ot ki T T Bt i T

SF-$08 171408a 1714.58a  2023.94a 1366.52a 7251.57a  7722.85a 10105.76b  9925.75b
Pt = 335.27 127.88 292.66 634.08 64.20 640.00 1787.25 1070.39
. 1378.81 158670  1731.28 73244 7187.37- 7082.86-  8318.51-  8855.37-

J,

2204935  -184246  -2316.60 -2000.59 7315.77 8362.85  11893.00  10996.14
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Fig. 5-17 The distribution characteristic of 13Cs of slope landscape in Jun Pasture, Magin county
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Fig. 5-18 The distribution characteristic of “’Pb.. of slope landscape in Jun Pasture, Magin county
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B 5-17 B 53 FEHUA AR TR Cs MR A AHHE, "'Cs TBREMK AN A: +
> > > T8, S AL s MBI R 25,
K] 5-18 B H9 TS B AR T M 2'°Pbex MO IR MTHFAE, ™ OPbex TTARHRBE KK /NI 2
FEE> T #> E#> HE. TEALEE >'°Pb,, TR /0 T8 F .
MBS 1TRIBIS-18ARIEER BB, B0 T2 SRS T SO " Cs 557 P ) 22 18] S} AR AE AR — B

5.2.3.5 BiLZIEBERM “'Cs 50 *Pb. B 22 8] 9 o HHE

# 59 REWEIBILE L 'Cs 1 2%Pb,, THIKE AT, 'Cs MAURERIFHER
74Bg/m?, T ''Cs ZEiZMIFIX (75 RAE AL 1623Bg/m?, FRHE N 95%. "'Cs LXK AR IH
i 8

20py, TR I EHME N 1476 Ba/m®, 2'°Pb., ZEZHFFX I R R 7377 Bym®, MK
K 80%. *'°Pbe LI KRAEH ZE .

B b 2'Cs A1 2%Pbe, AN FETEBLULIN T 40 SRS FEAESRRUIK IIE ], X FTRE %
X 3ot & JBUHCIE A BBOA T R

%59 MHEDEARWE RS "Cs # "Pb. EFRE MGIT S

Table 5-9 The statistic analysis of '¥’Cs and 2'°Pb,, inventory of different slope position in Jungongzhen, Magin county

o ¥ics (Bg/m?) 20pp,. (Bg/m?)
GiitrteiE
TiER st g T THER k& ki ;i
SFIME 0.00a 0.00a 49.00a 246.56b 1623.46a 1153.33a 1188.27a 1939.25b
PRHER = 0.00 0.00 49.00 188.45 125.37 105.52 111,57 511.29
- 0- 58.12- 1498.09- 1047.81- 1076.70- 1427.96-
97.99 435.01 1748.83 1258.85 1299.84 2450.54
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Fig. 5-19 The distribution characteristic of 137Cs of slope landscape with water erosion in Jungongzhen, Magin county
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Fig. 5-20 The distribution characteristic of “*Pb.: of slope landscape with water erosion in Jungongzhen, Magin county
i 5-19 REILFEIERASETRM VCs WA MIE, LA 'Cs SEHN 0,
FEMPHE I, FHCs HEKEHER TP,
B 5-20 RFLI0 ZE T AR T W 2'Pbex (K2 I M ARHGAE, 2/ °Pbex EIFRMK B HIN/NBUT A 2
TE>STHE> P> L3, B N > Pbe MAKE Y B8 T HES L.
IS 19711l 5-2000 A R B, E39: T T AR T SO 7 Cs 45 0P ) 22 18] A} A4 AIE B A —
B, VCs 52 Pb LB K AR T, EMAVCsERMINR, BN EBEE, BN TN
13706 55210pp, A EHER .

5.2.4 BAISE S “Cs F1 “Pb., B EH 2 %

BETIRK R 2'Cs f1 2P AR M, FEEFE BRI, BAANKESNNRS, BERE.
NEHB I NS S, IS % AEAR SRR TR ERMBUER, RRMEUERR
PRI EARAE, RIS Cs A MPbe BB AR LR MR, R ERRENSER
BURE A, SRR IR EL, FEMIER Cs A 2P HIEBE, RBIEBIRX VCs F1 ¥ Pbe AR B
BT E. BLRL RS Walling F1 He (2000) # Cs ARMAHBRE ML R, RIMTIAE
ZEMHETTSUH A ME 0 VCs AREDEATHR, A TFREVIAR “'Cs AREM M. RIVE
MR FYEERINSE S, RETHRHERS, WETERLE 7Cs M " Pbe, LB (B
5-21 # 5-22).
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Fig. 5-21 The profile distribution of '*Cs in reference site

A& 5-21 RINLEIHES % S VCs ME A At VCs F R EES AL 0-80mm TIEK/R
HITERE N, FIEA 40-60mm P B —4 'Cs (g (“EHLE”), T 60mm LA B+ 3R L A 8 0
SYFSECERIOE S . 4 12-14mm LUF, Cs SREAH M. VCs FYRIXAE K 1 43 77 ¥ R B
f: H—, 5 YCs MM e, YCs MFFIAVTM BI R AE IS R, PCs VIR
BT MR 1) AL B A bR — i 2R, 7E EAMEAL 60 ERFPHIFIFEERR. Ko, Vs X
TR MHE BB, 50%f0) "'Cs B #E<0.001mm [+ EEFUR H (ZESL T, 2003), T3
AR X2 5 2R E A A RIS K I i DR R FTUEE & " Cs i 0-6em L2,
MEMNEBHOELRA T (F 6cm RN BYWERERKHETS, WATSBAKRES VCs
1+ RRBEE, M V0 MELEREAH TN XA E T RERTIALS REX—H (Fi,
2002),

2%y, (Ba kg™
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Fig. 5-22 The profile distribution of 20py, . in reference site
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B 5-22 RIDEINEBE S 2P, BT AE S, TLURBL, 2°Pbex EE £ 0-60mm
+21, 0-60mm FFEA, 2°Pb, &R HEHE T P S EM 84.87%. 2'°Pbey HI 4 A vRFE
H 7Cs HIAME 2em, B 2%Pbe, t 'Cs ZE T T AE S 98, FEHIRHIE $) 0-16cm I,
20pp,, A BB+ R RN R ISR BB R Y OPbe IR IR M BLATTAR R E B R,
HAR R T BRI, X TR i TR 3

5.2.5 ARG ABBERME T “'Cs MBESH

BERERSRETRANNARR, THNTESFENLENEN. TEFEEREIEX
HM LA, THEEATELERARE, RETA—B, REEXEIRPE L SE S
AT H 4B 2—S5em JBH/ME, 4 RIHIER BRI ECCs B PPb)LLiE . SFERER AR
S ECCs B MOPb) B RIHE 5 A AN EREEE K. RESIEHTIRLNE
AR 2B L ECTCs F "OPb LLIERE, RBEE(Cs M 2Pb ) LM E H S A A,
SIS SR S R BT R A — KB E SR RER L BB B E(TCs Al > Poo AR
EEEE. AFSEHEATURBZECs # 2Po 8T A AR, BT AT 5 W HEAR M A 1
FEEAURRE, REZMAERE. RAER G R RE SRR FEBRE RS
JEZRER:, BFS 7TCs A1 OPb,, 26 T I T A AR AE, BAR ™Cs A1 ¥'OPb, 7EH T P (U XE R B
RIREHF .

— AN, SRHHEDR SN 0 1, 15 Cs 76 - T BT EL R A R AR, TCs
RO BT R 1 18 T S P BB R 4% (Ritchie et al,1972; #PA.X,1997), LEMMARMELR, &
e, BEMRE YCs RIEAARAE AR, mTRETERK, Rt EHiE cs wE
A4 MR AR S TR i R i e T, & "Cs T RBAEA Vs mAUREESH BT
WD, HEAR T "2Cs YRI5 A il 2R A SR ol R S TR R B A it R R b MR IR E A it
LB, A RYIS AR HERERAKE (FLEF, 2001,

5-23 B T KL — R I vE 7 e S8 B R B 3 'TCs BIE A At B, s B &
R7E 040mm (&R HMPH 46, 40mm BUFEA KRR VCs 94376, £E 0-20mm L2 *'Cs i
SB% 2.69Bgke, BE®T 2040mm 2 VCs AR (0.80 Bgke). MK, Cs AR
R SRR IR H R T T, $AE R % ST b i, R VCs SRR, SR
H GZF%, 2000, 2003; MAIZARS, 1998; HZ=E%, 2005; ARG, 2002). XFEHIHITES
A RVEVE I H R4S TR 0 M T A B RIS R 6. TeveiX A 7E 164 33957, #E4R 4500m R
WHLR, SRR E4.4°C, HEFREN-0.7C, TELGLZRW, KEREK. BLIZHRLER,
YEVEITHLK AR AR, (BRI RUE =>17.2 K/8, RAEFIEE 8 KR HEUE 128 K. BARIE
B AEIAS) 320 K/, REBHENERREHBROHX (EEH, 2004). #ELTT, 1961-2000
EHFWHRR. WERELENFEENEBHTOER. BRI EREHENX, FHREE
13 KB E (Eil, 2004), MR AARELUERIEFERAR, FMEALH, ST Imm
A 2mm B HEES, BRSSP . R B 2EMHRNRR, L
BEER, RS, HRSKERD, XHRRTESGEENS, AMERRERR, B
F& 20-40%. BT LA, '¥'Cs BRETS TTRR B R LU , BN 15 T R AR R0 & B8 D, Cs
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Fig. 5-23 The profile distribution of 137Cs of Alpine grassland, Tuotuo river

5-24 RALTHA WA 10km SR Wb SR N+ Cs B AR At
B HAFRE, Vs TEAHARE 0-80mm Z. N . EHEZLIE 60-80mm £ZEH. 80mm LA
FHEHRBER. & 120-160mm +EWHIL VCs MFEAK, T 160mm LT HBLL AR,
160-180mm B, 180mm LA N HH 3R S o6k o 33 4 PRI Ay 12 b IX E7E SR Z ) R R 2 PR K e AR o
120-160mm 2P 8L 7'Cs 4 AR T AR i T B Hb4d 50 B 60 R4, Ry X AFFE R 2
WEFH. BEEERER, BELBHFENRN (HFKE=50mm 5K 12 /MR 2 >30mm
8% 1 /RS> 16mm) K EK, 4EH 3 K. 20 H4 60 AL FEL X BERFK LK
B, HERT 34 WERM (EILl, 2004). E#FAMKZERWURED LSRR —PRIE. ¥
LHEXMERLEAT, BTENETE. ABEEL, BROREEERNGRR KRR
fh, B BERGKTEER RS, dTELERE LN Al BIEHRKNSHL, ARFIR
it HMRMRGZE Al B8, BAKEHEM, TRAKSEGERERTAMBIBNRE, Bkt
WA EHEH T IUIERRRRER L, WESHRETAE. EFK. BREE. BKRRSH
+HEMBIRF, mERRERR. R SBRER, BT LERmmE, BEHRT ZMbX
L g+ R RMRERRMT KEE (BITR, 1997).
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Fig. 5-24 The profile distribution of '*'Cs of Stipapurpurea grassland, Maduo county

B 5-25 BP0l H M % B S B E e Cs WRIE A AL, TURM, YCs FER
AA57E 0-60mm i) 342, 76 60mm LA FRA M. 7 0-20mm MREN 'Cs BERAE, S8
i5%) 164.49Bg/kg, TiZE 20-40mm X BB, R 23.29 Bgkg. 7 40-60mm H/2H, SEA
1.01 Ba/kg, 76 £ B BRI, FEANEAT 40 o R 3 T 4 S5 VYRR R0 T 534 A R AL
FRR YCs HEEEN S BRE. XEBTF—IH, ZHXMART, S FIRNELSH
s17mm, 'V'Cs MTMLEER, B4 EARMM LR, LRPUBENRSERD, V0 K
HETEEE, BEATHRETIS. VCs £ LRLZR 0-2cm IR S HE, T 2-4cm X F
B, R R T S A LA
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Fig. 5-25 The profile distribution of '*'Cs of Alpine meadow, Dongginggou, Magin county
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0-20mm W +HEEEAN S ERS, X 119.24Bg/kg. 7 20-40mm + 2 KW X 2R T, b 24.97Bg/kg.
7r 40-60mm + 2R EEER N, &8N 215 Bokg. 7E 60-80mm 2N EE A 0.66Bakg. M
0-20mm 12 VCs A ARE, SEIABEAS B IARL, SEBRRENRFE. WEsfh
HERE, TR "VCs TS0 AR BT 4 F5 78, WBILTETER B E 240 R KRR AR A
il E KR, BEEE 70-90%, WEAMRE, AHBIFORARERAER, ERNEAT,
WCs 4 R REEY BRI N R T IR
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Fig. 5-26 The profile distribution of '*’Cs of Alpine shrub, Jun pasture, Magin county

&) 5-27 25090 BN K pH 5 SRR 30 17 Cs 4k 37 0 BT 44  7E 8-10cm b2 V'Cs
SENEERE. NERH 10cm, "Cs & EHME +ZHEEMF 2RI BYIHIBET. £ 10-16cm T2,
0 & B + R IR N RIS BOE R A. 7 16-22cm &I Vs ARNEAX.
g% A Yes HIfAE (B 5-21) B, Cs MM IBLE 4-6cm. PiHRIX RS K HE
B, MIZALHEFSRAKE, FEEEHRR, BTFMHEEREEREHER, SR R
HITE A AT R 38« (L BLE) Cs R MEAR BT EHL AT FRIZMK HBE &K
MR R A, BR T L3 Cs K.
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Fig. 5-27 The profile distribution of **’Cs of water erosion site, Jungongzhen, Magin county

5.2. 6 NRE#H BEURE SRR T8 “Po.. MIRIE 546

H0pp,, 1 TCs AL AH R IR A AR E ARG R ERAR, Bk, s
LM ERERE, AT 2EEEER, 8 Pb. 5 TCs WRMEMHAEER, 7Cs Bk
BE—RAHIAETERRE, TAKRE, T P BEREHAATEERR. AP TE
Fh 210 T VK BE 43415 AT LA R A -

A,=ac™H® (AR 59

R, ACHE x N 2P, EARE (mBg-cm?), H JNy13% 2Pb,, 44 i B K IR E (cm),
x A (cm), a, ha BRH.

AR 5-9, 2'Pb,, HWRAL BN R RIRBRR.

BATF A FREH SR T SRR T 3R RE IR ERE R, IR T YPbe, 26 1335 TH 5 19 537
FFIE.

B 5-28 RYETE AR B E A W D YOPb,, MBI AR, 5 PCs MR HIE M
HH, 2Pb, MM E ARG, ZE1 2 60cm KIGE, & 60cm bh MR ZEH D1, EFSEREEE

BHERIBER. 7 0-15cm B2, ?Pb EMIEHHBMNAES . 15-30cm £/2, 30-50cm +ZH!
50cm BLF + Bt E e HOAR AR . YPb,, B KM HBE 0-2cm M LEERE.
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Fig. 5-28 The profile distribution of >'°Pb,, of Alpine grassland, Tuotuo river
B 5-29 £ THESRAME NELEP 2Pb, MHEAHER. P TESHARE
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Fig. 5-29 The profile distribution of ?'°Pb,, of Stipapurpurea grassland, Maduo county
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5-30 R 407 £ R IR S Ak 3 2OPb,, IS T A A1 5. PPb BB EEN M
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Fig. 5-30 The profile distribution of 2'°Pbe of Alpine meadow, Dongginggou, Magin county
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Fig. 5-31 The profile distribution of 210py,  of Alpine shrub, Jun pasture, Magin county
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Fig. 5-32 The profile distribution of 20py,  of water erosion site, Jungongzhen, Magin county
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5.2. 1T MR SMILEEREE

W YCsH TRAFICEN R, TARERVCsKRIFERAR, 2R UTMERDI1963
EHERE, H96IEATTRHE A —EM (DavisRB. HessCT, Norton S A, etal.1984) ,
MAERR LA RNEFRE, RMERREZRERAN, WHEBERSHCsERALUER
RFUER TR R TSI AT R 3R R S b Cshiesh, RAE19544F,
HAFmL, SRR HE D Cs— Mg, thERKIEM, RIE1963F. Bot, ZUIURIENH
BRBUEWAK, 1986EAEY Y Cs A B IS MEETTARRPHE D, WCsHIBIE
— AN Z 8], H1954—1963EHIRIMBB L B R RPN VCsH RIMHZIE, H1963
— 19864 WIRVTARVE Y IS A UTBVR A [T, WIS /MO & B RALE Z RITTR TP H 1986
ERPRRYEE (CF%, 20000 . Hk, S THEXSHETRHE, bFRERMEDARRE
At B A B 5 2t N BRI B F AR R ARG, L CIRAE R AR B HIE A
LRLEE, TEKE MAZES LR RIS B, BT AR LA R T SR
BICSHTARM b5 R AT 19634E MM TR bR o 38 L IRATREL 30 2 T BB TR A 0 T Csl T 43 A
T IO, 38RO RE AR TR H 0T 3R ITRUS SRR 100mm  (B5-33) Csiefi it
I H 19634 T A e, SXRERRIR 25 AR IBTH L A U BT L1 B 19634E K PRITBUE & (L%,
2004)

S=d/t=d/(y-1963) = 100/(2006-1963)=2.3mm/a (59

A: SHTIHER, dATIRERE, chilBREE, yhREER.

H5-9BH, EIER XA T IEMITREE N 2.3mm/a.

l37cS (Bq kg‘l)

0 2 4 6 8 10
0_2 r T T T T 1
24 '__'dip-g—u
46 =
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8-10 =3
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B 5-33 IWICENFKMER 70 MHES H
Fig. 5-33 The profile distribution of '’Cs of water erosion site, Jungongzhen, Magin county
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5.2.8 FRASEFEHERMREHR

WHIHTR, 'Cs fE AR R LR, BRATEIONK (303 4), REREHAH
¥, HERKRX BN TR SN 4], T HAE TN ENEBRERE, ERFRATAR
PRI, DT "Cs B0 R AR AR SRR ) REFRERA o SEIIISE VTCs AR T
0 408 P T PR (R34, T 0 RS IR B A SRR R % . K Walling )RR B
o TCs XEB-HBIRY, 7R A BN A A AT SRR 2 AR e TR R R e/ LA R
BT TR B E, WS LR M, IR E LR 5-10 Fiw.

F5-10 FHEAEHHLMBHEE (B 7Cs HALTHBED
Table 5-10 The erosion/sediment rate of district from west to east in Qing-Tibet Plateau (The result calculated by 3cs

diffusion and migration model)

TETETT E2E 2 BicFRHiESE  BRWERY B EIE

E# (thalyrh) -4.38 7.23 1.64 0 -9.93

F# (thalyr!) -4.39 -1.95 8.14 1.41 -9.02

F# (tha'yr") 137 -4.31 7.05 -1.63 -7.69
R/ BRER (thalyrh) 25 0.3 42 0.1 8

B es AT A R BN, VEVER . EICFEDEIMENCESUsRR X . RHEERK KN
Wk BTSSR ERY . BEMINLAREE S BHERX, HHEEAD: B
R S >H%,

VEVE TR 7756 i 5 o ot 0 X K R B B B UL X, ARy (1971-2000 4F) AR H 3
168 K, BEWLLASIHK 1 KRKRKRR, KILIEX NEDERNEEERKEME 30 KU L

CEhK3H, 2005). BVEVEM R PR B E/nBR M4 RIER: BAVEVEIRT 4 0 ) K TL Y X 2 gAY
BIRGH, ERMERLE 2.5 vha’yr's WX ATHERBREENPDLRHERZ —,

FR AL B0 D R M L ™, /DR MR R R Ve ¥ L P E ki 2 B
P, X—HE R R 100%. BN 8 tha'yr'.

HEZ F, BLERH R A BEMEERAEZ MBI, KERERRRY, BRI HA
BIFEAL PIEZE N 0.1 tha'yr's

B ML ARKMESHHHEEREN, RLERERX. HLKMASHRERERL 42
tha'lyr!. BLABFEER 0.3 thalyr',

F£5-11 FETEHHLRFEMEE (B “Po. HEITHBHD
Table 5-11 The erosion/sediment rate of district from west to east in Qing-Tibet Plateau (The result calculated by 2'°Pb,,

diffusion and migration model)

TETEM] ESE 2 B FREmW s FLESSn BLEHER
T8 C(ohatyr ) 0.23 1.72 72 0.64 9.97
$# (thal yr') 5.05 2.21 7.74 3.87 9.9
T (vhalyrl) 10.07 433 6.61 3.63 -8.48
%R R/ RBEH (chalyr) 38 2 53 2 95
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g AR 1F A8 MR AR SORE R AR R R R BT N
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i 2'°Pbe, BRI 4 RETR, B EBINRHEERMAHMER: E3>TH>TH. &
REE Y 9.5 vha-yr's WP HIEIE 100%. X5 P'Cs MR H NG REA LR B,
210P b AT T 5 20 R 2% 70 AR o B i BT s MR TSI 4 RBA IR . (BRTE
YEFTRIEHIL A0S P'°Pbe, R THEL B4 A VCs MRITHMISG RAIR, XA 4G N+4K,
FR R R X A RES SRR, R T P X R KR RE.

5.3 NG

EH s F1 2OPb REEHIAR, WTLMRME . RS IREFIRX IR 40 R 100 EXKH PR
EE, BHESTHEARABENESAET, PIAEMES, ERNRERE HX T
TR AP REF R R BT R RFE 5 AN SRR BER R R AR A,
TR TR+ 02 T ZE 1) '¥'Cs A1 %P, BRARERHFS, BT K MAEH VCs M 2'°Pbo, B R1E
B SR 4y G HE, ASEIREA S AVBETE RBE 2"Cs 1 2'°Pb,, TIARIRE I T A AR, BER T AE
R+ 17Cs A 2Pb,, ORI ATASAE B ICHLEN, A BIREA ¥'Cs A1 2OPbe, I ELHIIT B -
PEMEE T RREAT L ENRME R, AR EES R F:

(1) 48 Cs WREN T 452.7-1714.1Bg/m” Z (8], 2NV AMA 2 AIFIE, RIgR
BTGB EE—B. E5BEEMTERAE: B, BLMERLRES 'Cs BRAE
005 KFERARE; WA S5TLENS. T VCs W RHEAE 005 KPEREE.

FHFY YPb, B RN T 2612-7377Bq/m” 2. 18], SB[ R B HM NI S ARHFAE, IR
BN —. TEVET 2%Pbe T R S E M REA 005 KFLEREX,

Z PR 1Cs 1 20Pb, WREY BE AKX R, HHEN PPbey =3.5853x'7Cs +1466.2,
R?=0.9519.

(2) YerERIMASE P'Cs 5 Y°Pb., A A A AT R A—B, HEVKENLETIER
WiRiY, B Cs 5 b, RS LAT B HEAR, 20K R mME R TRV A T

g MR b Vs EARRBEMI /MRS A 3R> TR > #3> T E8, W B ST M
Yics TRKEZREE. Cs AT _E 3G R H B AR, EPHNTHEBRRMLD, X
B 1 H1 T 40 285k A N i BE BB S F AR R o 2'OPbex THARMR AL K ANMBIFT K. 38> g
> FE>THE, MRS FREMEBS, BHIE 100 £k 2OPb,, 7E/K 1R s H T SE B
FTEBHE. S 2P, BRRELERAHE.

L AR AGYE % SR T Cs 52" OPh, IR T AR IR P AL WS T 1) RO S e %, 3K EES LT
B CsHBIREZ RS . A KD RMIER THIE R FEs), ERE FEEmRER.

B R B E R 'Cs 5 P, (K125 ] AR HEA—B. "*'Cs TR M K/ANBUF
K RIS EWH>STHEH> T, WS P'Cs HRRETLHEZER. YPbe, MWK K KR
FEda: > TFE> L8>0, HEA_EER >Pbe, FARRAL B B/ T8 T,

B0 FE T B R BT Y Cs 52 P, IR 22 18] A3 A A AE — B ¥ Cs 52" Pt SR EU MK 1 2 14 P
T, LEKTCMAIHR, FHH Cs 5 Pbe NE MR, ¥'OPbe ALK E K K/MRUT 2 F >
> > E3#, W B> Po, AR EHE & T HE WAL,
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s RRA R B AR FIR IR AR TR R MR VA
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(3) YEvei B2 28 + 4 0-40mm (RE T3P Y'Cs B, 40mm L F&RA TCs i
4375 .76 0-20mm + 2 VCs K14 B N 2.69Ba/kg, B & T 20-40mm + 2 "'Cs 95 £ (0.80 Bg/kg).
Wos 4 Fdh A B IE 3 ST L s, KB YCs HEAK, AMFER, X R R
ot i

ME+HHE s TEAMLARE 0-80mm ZH. EHEZEHIE 60-80mm +FEA. 80mm
LT+ R ie08 M. 120-160mm M B P'Cs M HK, 160mm WU FH 446, 160-180mm
B, 180mm BN BB G BORMR . 33K 2% H XK 50 F0 40 7 R R K g A . 120-160mm /2
B YCs AR B o T L4 50 B 60 EARE], % H X 7 A AR & W B AF BT

b KA & B R EAIEHE P'Cs HHERE 0-60mm, & 60mm LUTFEA L. &
0-20mm BN PCs BEEE, SEILS 164.49Bgkg, £ 2040mm 2BIEE, SEHR 23.29
Bokg. XR BT ZMXBERNERL, V'Cs MTMHERKHE, 55 RABRENLE, LEPY
BHMKSEED, VCs EEETEER, BE N THETIHE.

L EROR B RN TEHNE Y'Cs 4AE 040mm, 0-20mm M HEXRBENEFEER, &
20-40mm + B2 XA B FH. 7E 40-60mm +REWEFTRM . 0-20mm £2 *'Cs M475 55
W AN AR AR . FEMU 7 Cs BT A L AR A B E A R, th ERYE VBT A3 T 2347 2o
iR R AR KR, BB REE 70-90%, RAMIEE, RARKORKRLKER, £
BERERT, YCs £ PE YRR T RETES.

T TSI g 1 s i Cs 7 8-10em A EEE. MEZES 10em, Cs SEMIET
EWEMELIEMMEE. 7 10-16cm T2, 'Cs S EME L EHREMER SRIFBBRAE
#, 75 16-22cm AL B YCs FRMHTAR . KE—ARERERK. VCs FRMFARRET
A TNHER R IR g R, R T 8P YCs k.

(4) VeV AR TN 2Pba A EIR, EFTE 60cm HEAE. # 0-15cm +)z,
2W0py, SIS HOH RS . 15-30cm T2, 30-50cm +EH1 50cm LT + 2B AR BOER AR .
210pb, B A A 0-2cm (¥ HIBE R

B+ EHE 2P, TENMEEZE 0-80mm 2, NRERITHEMBLERRIET.
80-100mm 2K HAAFAK, 120-140mm +EHJLEHNEA. X5 H#HE Vs FAR HIK
PRrBEE, XU T LEPTERNL®, E7E B4 50 B 60 4E4RIA], %MK AA e AR B W
X 3 PCs A 20Pbe I K

H0 40174 % B 22 Bt IR 2'Pbe, EEAAGE 0-40mm, 0-20mm P *'°Pbe, B E K, T
7E 20-40mm X ARG . XEFE N ZHK ERRE, 2P WM ERER, HSLERHE, L
WyEARE 2, PR T YOPb,, 12 FEHEANE.

L MO FEE M 3B T 2°Pb., X E 4L 0-40mm, 0-20mm ) HERENEERN.
7E 20-40mm 1+ 2R XA FH. 7 40-60mm + 2 A& &% 35.82 B/kg. 7 60-80mm RN
X 28.04Ba/kg. SEWL RS AARLL. XERANEMERAEKEE, BERE 70-90%, WA
R, BB ERKR T EER.

U0 T IR K b 35 4 38 ST 2'°Pbe, 20 BI4E 6-8cm, 14-16cm F 20-24cm HBLE AKX .
Btz sh, HERBEEA 2Py . ZATEMBHMES Vs XBHE, #—PRIER
INTEA A 2% Hb X A TE AR o 2 T
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L A A A R A8 WIA R R HOR T B R I SRR b ek i R
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(5) V45K 500 E AP R TN TBUER X 2.3mm/a.

(6) TEVEN ., B FEHEMENCFBUZ BR MK . LATETE A 00 KLU 3L X R AR,
WIX, FRMMEE 2.5 tha'lyr'. HKERELZENYDLRERZ —. R EIHEK
T E, R E N 8 thalyrs B FEHUHHBOK HIRFER BT, FRIMEEN 0.1
tha'lyr'e BERMEIL AN 2 BHAK . FEWLRA S (EFEE N 42 vha'yr'c BE KR
HER 0.3 vha'yr's

(7) EPHENR, BHRBREBE ARESRR RS, IR BRI BB M
MR 5SS IE T H R A R X R i R ERUR R .
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T ERARLEB -2 083 WAT SUHR

FRE EXHIE

6.1 &g

AR K KR UM (R R T 4 e R B B R A IR R R PR BT R R R P B I T T
H, EARMNFREFEREHRIBOTEARRSY . RHRESFHEOBERE BILFRTT
W, RAARPHRBFR, WRTAEUIR RN ENRRE, RS T LRt
RFER, TTLLEATIA B MM,

BRI MBTRE T BRSN AR, SHIRBERBUR % R TN BAL R SRR SR BRI T
HATHARTIAY, L BREERU % B B 2007 LU B ST T BRI v i B AT A e
R H B 3 43 B T a3 7 K e R X R g AT PR B T M R R T . B EILAUR L
AEBLR:

1. FiH ISOCS y e R4 M B RGCFE BT AR T LASE I Bh AR b WS A% X A A1 00, T ARLOR U E 45
RMIESE A, WENE BRI RSBt R Cs f 2P, MITRKRIE, Fit
BN SRR E R R R 0.8 thalyr'. TCs RALINE R AL £ E N 18R
R A R BR335SR TH AR 110 S A R W B ST 4k
B EAHEENERRE.

2. AL E VCs A v OGN AR EM, ZHRERKBMED, 2HH
BIRAHE R, FBUE B (A 3R A B ER (KR . 2OPb M HTxt y I EE R A
FEZBTEMRR, HEAE, BAEABRBRAOA B SARRE R E E KL m, HITHERNE
FEREZE. WHEABIERAREE, FERKHNERTE.

3. HISE 3 GLERMERE S 2OPb LLIERE I bRAE SR 2.10Ba/ke, ARSTARAEIRE N 2.61%. ''Cs
HC 35 BE AR HE IR 54 0.22Bg/kg, FESTARMEIRZE H 5.2%. 3 ZARHERE B Z'°Pb A1 VCs HuiBE4E 0.05
KELEBEER ., RHERBLURELE T LKA HPGe FRE v BRS, X T{K#E
B E YPb (46.5keV) TR AR RIEEXEE. ZAEYRMAHIMEE AW
D3 R B IR % R B Br AAT LE RS I 2R

4. FHEE Cs [WRENTF 452.7-1714.1Bg/m” Z f&], 2 TG R RIS FAHFAE, FIEBIRE
BEHAS AL A — . FFHEAT YOPbex 9 AT 2612-7377Bg/m’ Z 1), S BT A ZRZ i 0
(IS ARASAE, R B R —B. AP Cs A1 2P, W RIER BRE MR XA,
FiFEH Y%b,, =3.5853x"VCs +1466.2, R*=0.9519. XFERHT V'Cs M *'°Pb,, B[4 W iB I F 5
Mk, AT AR Bl IR P BT B2 W 1 B 8 I 7 Cs i PP, VTR RIM Z 1045 R

5. VEVE B L T VCs 5 PP, M A A ARFFIE R A B, B ITHEA LB T
SEEWBY, BT YCs 5 2Pb,, £ KR HAEH FBiVES A bR FIEBE K T A
. VEVE SR E I E Cs 7E 0-40mm WHAMG, 7 0-20mm P . Cs MM ARAE
RIEFHE LS, 2 VCs FEK, MFEER, BT 0A0 R, wems
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s RNV ERE R 2P PR AR

SE BB A IRH T 2 Pbe AR, X B2 60cm (IR, 7 0-15cm 12, 2°Pbe, RIIEHLM
fa#a%. 15-30cm 12, 30-50cm /2R 50cm LA F + R R H BB S . 2 °Pbey R B AN
BAE 0-2cm () LIERE. CAYETER G P00 KK R R REX, FEmEEL 25
tha'lyr's WX EHEREENDLREXZ—.

6. 4% SR I B3 S5 T E YCs AR E R E. Cs EME A LG R B
BB, EPEA MBS RBRRD. 2Pb, EHIRM M BB T R, XRIE 100 XK
KR BAE R B 15 2P WV T ) AR 1 45 51 o 5 2 3330 1 *'°Pbe, F B A AR 0-80mm
ZH, NERE N R EoEm . 80-100mm HERHREAK, 5HEEE V'Cs ¥A
X Y BRARTE BE o 1X R 20 A 50 3 60 4EARI, ZHX R AR MM R R AT, BT s
F 0P, AL B o I 40 ERF L HIX 1 T NSBB8 ALK L U K EE C1AR IR 2R FR M 5E K
L T AEAE K 0.3 tha'lyr's

7. FIL AR 5 R B =1L X AR A AR 0K, BTAS REFFIHX *'Cs Al 2 Pbey
AT e L EEHIHH 040mm N, 7 0-20mm K &% %, 7 2040mm SEIFK. XRHT
MR AL T R YTCs M PPb,, BITHE S, Hot, BENiZMX 2B H sy
BRERED, B TZERLR FEHAANS, ER VCs M YPb BELETEER. HILR
1 % (MAE R K 4.2 thalyr's BILFEHO7EREME K LRFZRBL, LFEARMK
A, ELE DU K 3 VO 75 T3 P 8-10cm B4R, "Cs MU A i P S iR . 4
16-22em R VCs A RMFAK, HHEHE D 2Pbe ME AR HAME S VCs HF, X
20 #4250 % 60 AR [A) iZHh X tHBL AR % B P AR M . IILE T THBBUAS KK
R E, HRMEEN 8§ thalyr'

8. i 40 43R, FREETILEMX BT ALKEIIMEERSRSRE AR, mET &R
X TR R ERN R R,

6.2 IEXHARIFR ST

6.2.1 ARXHMREFE

ARSI FAF AR R U T ILAATE: (1D DAL BRI ER TR A DT 2,
BB T R A R R R B AR AR (2) BT BT BRI SBUN tE
RERAEATERARNRL: (3) BEMH 'Cs 15 2Pbe TR F AKX + 3
R T R R e

6.2.2 BIET S

(a) iR ISOCS y i {3 B 79l i 2 o0 52 P 39 1k B 33 A BRSO R 7Cs A1 2Py
HTRIREE, IR IR U 2 . TF 0 7Cs BB AL BA £ B B R s R A &%
FA. XWMURERR EHAFRIEERSE W,
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A FE B AT FAT AULR

(b) T3 IR 85O 6 1 L L 3 RS HE PR S (9 RIFE T, 2500 T BRI A R A A
Aot R EMTERE, BT HRBTRR & R TRIRF R,

() HATHREMEH THREBMA 7Cs A "Pou REHA, BT EHTHESREMBX L
B HBTFR Cs M1 2P REFHARAR, T ERA R R RR A iR,
—BRET "Cs M 2Pbo R ER HARLE R R X IR AR e BT TP ISR .

6.3 AMRPAFEZL

AFFFAA 1S0CS B FEREHARE BN T W2 & R KX R LR mE R,
FHESLE VCs Ft P'OPbe, B R KA R ER R VA T 75 58 7 SR o 05 i S TRV AP S TR BE b E 3R
R Ak SR XA E R LA WIRE, B TS MR, FURTR %A
AR LA, FEAFEUTIILAIIE:

B, FEH R RANE + R HRETT R s, YPby Rl 'Be MBI AR M 5E
. TEAILERAREBR B KA T i < 4R T M T R A e 45 R LA
BB R A= RIE, RAR SRR T, s ek fa o, UAEKK
BREX TG RAE W % REHRAE T RMAR AR EREN R DA D S BN E S
PSR Fot S 45 R s X ) AR R T AL — I WT AP I AR IE

HK, AFFSERES AT i — P, IR R UL, FHif R O RO ()4 ) 7 Pk
HEE, FHERMEESRA. —MEREEER S EIRE A TSI BT, AU SR
ZIEMFRR, HECE T HEARSICHR, o SO LB DL R R — M. &
BFFE AR KRR 7 R ARE T AR 7 O R R A SRR B TR I, BB B N A R
MRS RR RGN TEAEGRIG, BFFOR R B —E PR

B, RUIREXFHRMEARRRES HRRMERN IR, B REREHANRE, W
TR T B MM 43 BT 68 R BN TR A R KR |, el T KRBTGS R, R
BERGHe i AR AN BRI DR o

6.4 RE

IR b R K R AP K ), AT R LR K th R B R A R A X
EMEEFREHEZ—, KEKERABARAATEFTER—P MR, FEEERFEANTR
ABIRAE—SHIT

(1) BRAZENEENEREREERBRNE S RB. FHRFRAHMRERERL V'Cs
1 2%, AFMTHTEELS Be BHE, FREEEROTHENA, RAMFHTRZEN
ViR, BAPRE S, REFANE, HRTRONANE. SRR, RExHER
ot AR AAFAEATIA

(2) BRBEHARTEELS GPS. RS Al GIS fIR#E—FREELHE, AN KIFARBEARMMS,
MEWRF, MRHRFTFRMBAS A REH SN, BREEARRDRE LRI RF B
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38 R R RE I+ IRRIRE 5 K R i E B RORF B, ZH MBANH, —7E A S
TREFHARIE . R A AR 2R ST b 5 ) H 3R R E, b RS AZRRGTRAR A,
¥ RS MRLRMERE: H— W, 3S BHARTT AR BB R KRR sk AR, 7RE
S Cs RERHARERR R Ry H AL .
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