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Abstract: Quantitative research on urban soil and water loss is limited because of the complexity of the process and the lack of data
accumulation. Nuclear tracer technology is quantitative and has a high resolution which provides a unique method for understanding the
mechanism of urban soil and water loss. A combination of '’ Cs and *'°Pb__ tracing was applied to determine the background inventory of
"7Cs and *°Pb,, value and characteristics agricultural soil erosion rate distribution and main factors that influence soil erosion in
Shenzhen City. The results indicated that: 1) Disturbances from urbanization has greatly altered the natural properties of the surface soil
in Shenzhen City. The background inventory of '’ Cs in Shenzhen City ranged from 99 to 653 Bq/m> being highest in Shenzhen City Fairy
Lake Botanical Garden at ( 653 =+ 81) Bg/m’ and lowest in XinDaat ( 99 +47) Bq/m’>. 2). The background inventory of *°Pb_
cumulative sedimentation increased with increasing altitude which is attributed to the amount of the movement of water vapor in the
subtropical marine monsoon climate in low-atitude regions. 3) The steep sloped orchards farmland in NanAo and GongMing reservoir in
Shenzhen City were seriously eroded with average soil erosion rates as high as 6 150 and 40 530 t/( km® *a) respectively. The
agricultural soil erosion in Shenzhen City has a wide distribution area and exacerbated by severe human disturbance with relatively
concentrated runoff and sediment and severe erosion intensity. Land development and steep orchard caused by human disturbance were the

main factors that influence urban soil and water loss. 4) After

C 2012 — 11 -21 2013 —04 - 10 nearly 30 years of reform and opening-up policies in Shenzhen
(41001183 41271517 40635028) City the rapid urbanization accelerated the urban soil erosion.
(1979 -) Therefore  projects for soil and water conservation should be

lijunjie981 @ 126. com. implemented such as returning steep slopes into forests and
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grasslands and other ecological management reforms.
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Fig. 1 The location of the sampling sites of environmental radionuclides
of soil in Shenzhen City
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Table 1 The background '’ Cs and *'°Pb__ inventory value of soil in Shenzhen City
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Table 2 The " Cs inventory and soil erosion rate of soil profile
of steep sloped orchards in Shenzhen City
¥ Cs / /
( Bq/m?) (t/( km?*a) )
99. 36 —
56. 64 8 452
162. 38 4 996
161.74 5008
311.91 - 210
0 112 014 3 Pb,,
162. 09 4 796 Fig. 3 The characterization of spatial distribution of *'°Pb,,
162. 19 4794 of steep sloped orchards soil in Gongming reservoir
2 (2 ) *°Pb,, .
210 Pb,.
> > > 0P 370
11 391. 66 Bq/m’. 37 Cs
137 CS 210 Pbex 210 Pbex
137
Cs 2P g 20py
¥Ccs MPb,, (40 a)

137 210
. 7'Cs Pb,,

(100 a) )



7 785
c) 30 a
3.4
ALMERA
. 3 ( References) :
7Cs mass balance model I 1 v
2009:4-5.
2 2004
2 2 R. 2004.
3 5
6 150 40 530 N . 2010-0328( A2) .
, 4 FUKUYAMA T TAKENAKA C ONDA Y.' Cs loss via soil
t/( km .a) : erosion from a mountainous headwater catchment in central Japan
8452 112014 t/(km’+a) . J . Sci Total Environ 2005 350( 1/2/3) : 238-247.
3 5 137 g
I 2011 22(3):593-
599.
6  SCHULLER P WALLING D E SEPULVEDA A et al. Use of 7 Cs
measurements to estimate changes in soil erosion rates associated
with changes in soil management practices on cultivated land J .
3 3 Appl Radiat Isot 2004 60(5) : 759-766.
Table 3 The classification criteria of soil erosion intensity 7 RODWAY-DYER § J WALLING D E. The use of "Cs to
; ; establish longer-term soil erosion rates on footpaths in the UK J .
(t/( km? ) ) ( mm/a) J Environ Manage 2010 91( 10) : 1952-1962.
~500 “0.4 8  ZHANG Xinbao LONG Yi HE Xiubin e al. A simplified '’ Cs
500 ~2 500 0.4-2.0 transport model for estimating erosion rates in undisturbed soil J .
2 500 ~5 000 2.0~4.0 J Environ Radioact 2008 99( 8) : 1242-1246.
5 000 ~8 000 4.0~6.4 9 FANG Haiyan LI Qiuyan SUN Liying et al. Using '’ Cs to study
8 000 ~ 15 000 6.4~12.0 spatial patterns of soil erosion and soil organic carbon ( SOC) in an
>15 000 12.0~17.6 agricultural catchment of the typical black soil region Northeast
China J .J Environ Radioact 2012 112:125-132.
4 10 LI Junjie LI Yong WANG Yanglin et al. Applicability study of
a) using in-situ gamma ray spectrometry technique for '*’Cs and
ZIOPbeX inventories measurement in grassland environments J .
. Applied Radiation and Isotopes 2010 68( 6) : 1143-1149.
11 M .
2005.
12 IAEA. Bibliography of publications of '’ Cs studies related to soil
. erosion and sediment deposition IAEA-TECDOCH028 S
2Ph, Vienna: IAEA 1998,
b) N 13 M .
. . 1986.
14 TAEA. Collection and preparation of bottom sediment samples for
analysis of radionuclides and trace elements IAEA-TECDOC-360
R . Vienna: IAEA 2003.
6 150 40 530 t/( kmz.a) : 15 TAEA. Guidelines for radioelement mapping using gamma ray

spectrometry data [AEA-TECDOCH363 S . Vienna: [AEA 2003.



786 26

16  TAEA. Quantifying uncertainty in nuclear analytical measurements R . Harwell: UK Atomic Energy Authority 1989.
TAEA-TECDOCH401 S . Vienna: IAEA 2004. 24 . M .

17 . M . : 1989. 2009.

18  WALLING D E HE Q WHELAN P A. Using ¥’ Cs measurements 25
to validate the application of the AGNPS and ANSWERS erosion R /1
and sediment yield models in two small Devon catchments J . Soil 1996.
and Tillage Research 2003 69( 1/2) :27-43. 26 M. : 2007.

19 WALLING D E ZHANG Y HE Q. Models for converting 27 M .
radionuclide (7 Cs Excess 2'Pb and "Be) measurements to 2010.
estimates of soil erosion and deposition rates C //TAEA: TAEA- 28 B7Cs
RCA mid-term progress review meetings. Beijing: The Chinese 20ph J . 2009 22( 12): 1452
Academy of Agricultural Sciences 2005:5-16. 1459.

20  ZAPATA F. Handbook for the assessment of soil erosion and 29  WALLING D E. Use of '’ Cs and other fallout radionuclides in soil
sedimentation using environmental radionuclides M . Dordrecht: erosion investigations. progress problems and prospects R //Use
Kluwer Academic Publishers 2002:2-9. of ¥7Cs in the study of soil erosion and sedimentation. Vienna:

21  WALLING D E HE Q. Final report on IAEA technical contract [AEA 1998.
10361PRO-RI: the global distribution of bomb-derives '*Cs 30 M.
reference inventories R . Exeter: Universit y of Exeter 2000. 2010.

22 GARCIA A E. Global distribution of ' Cs inputs for soil erosion 31 . SL 190—2007
and sedimentation studies R . Vienna: [AEA 1998. S : 2008.

23 CAMBRAY R S PLAYFORD K LEWIS G N J et al. Radioactive

fallout in air and rain: results to the end of 1988 AERE-R-3575

(FTERB: FERE)



