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Tab.1 Basic information of the plots
BE = P S A+ IFEURLZH Y, Soil particle composition/ % FEHE L
Plot No. Plot types Slope/° FkL Clay Hrki Silt Whki Sand Plot description
| X 27 10.30 5.60 84.10 SRR EE AP B TAT VD A A A 3
Il TTYEX 25 12.10 7.70 80.20 WA 22 TE TR ,
il| REIRIX 26 13.10 10.00 76.90 IRV, 9% 10 em 24

e T YA Landslide area; II Jyjd i [X. Transition zone; I AARAEIRIX. Vegetation zone. T [A] The same below.

il \

Bl HRXRERME

Fig.1 Soil sampling locations in the research area.
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Tab.2  Soil particle composition of different sample plots.
HEHgS BRI/ % WL/ % WL i/ %
I 8.50+7.30 aA 4.40+3.40 bA  87.10+8.70 bB
| 12.10 £7.40 aA 7.70 £4.10 aAB  80.20 +10.10 bB

I 12.70 £8.30 aA 10.80 +4.60 aA 76.50 =10.80 bB

T AT A T RS 5 B 3R [ — A R ) ok 2% ) 22 5 W0 3%
(p <0.05) ; [AFUAR) /NG TE 2755 [R] — LA [R) B 3t 7] 22 5 (B35

The different uppercase letter (s) within a given plot are significantly

different among different soil size fractions at the level of p <0.05. The
different lowercase letter ('s) within a given soil size fraction are
significantly different among different plots at the level of p <0.05. | ]

The same below.
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Tab.3  Particle size distribution of soil dry aggregates under different sample plots

L IERR HORLAR S A/ P

SR RS

>5 mm 5~2 mm 2 ~1 mm 1~0.5 mm 0.5~0.25 mm <0.25mm

I 10. 82aA 15.96aAB 16.40aAB 25.93aB 8. 11aA 22.79aB

I 41.25bA 33.01bA 8.39bB 10.24bB 2.38bB 4.73bB

I 47.84bA 28.23abB 6.99bC 7.56bC 2.53bC 5.86bC

x4 THOKBUEBRARGHESS HHEAE
Tab. 4  Size distribution of water — stable aggregate in soil of different sample types
. R LS/ %

>2mm 2 ~1mm 1 ~0.5mm 0.5 ~0.25mm <0.25mm

I 29.34aA 24.81aAB 20.96aAB 11.97aB 12.12aB

I 67.05bA 14.15bB 8.45bB 5.77bB 4.57bB

| 61.31bA 14.34bB 12.10abB 6.27bB 5.95bB
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FHGEH 05 5 e LR AR p s A8t Z )R 22 BEAR /N, B H s 6] 8 AR S Y BE g 22 B
FRAE. 1R 7 WAL, TOfiAb R, MWD Al GMD /) B/, A RE TS MO B3k L B 1 5 MWD
P J5 28 ARG S BE RN g IR, D i i 8L D P AR S 18] FRE G LA, HoR A% SRR R
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Tab 5  Stability parameters of soil aggregates under different sample plots
o T i
MWD/ mm GMD/mm D GMD/mm GMD/mm D
I 1.63a 1.21a 2.47a 1.14a 0.96a 2.17a
I 3.44Db 2.88b 2.10b 1.56b 1.42b 1.99b
1 3.57b 2.96b 2.10b 1.64b 1.49b 1.86b
. FSAFEEREFRRZEFEE p<0.05), Note:Different letters in the same column mean significant different at level of p <0.05.
®6 TRBAAMRFATERPEEREXSH
Tab.6  Semi-variogram models and their parameters of soil particle composition
- - Pl B MHE A Wi/ AT Y R AL liv
C, Cy+C BB Cy/(Cy +C) A/m R RSS
Fhkr Btk 0.28E -02 0.61 E-02 0.46 94.80 0.87 2.60E - 06
FhL Ei:Ed 0.01E -02 0.19 E-02 0.00 57.50 0.45 3.50E -05
[ eI 0.08E -02 1.00 E -02 0.08 77.60 0.68 2.10E -05
R T RARGREMSHFAERHEREREXSH
Tab.7  Semi-variogram model and parameter of soil aggregate stability parameter
T MWD =i 0.64 3.29 0.19 364. 60 0.56 0.71
T GMD it 0.61 3.22 0.19 382.30 0.74 0.25
T D Btk 0.01 0.06 0.19 73.40 0.65 2.30E -04
120 MWD 2tk 0.08 0.12 0.65 147.60 0.33 2.10E -03
{5 GMD e 0.00 0.14 0.00 69. 60 0.36 2.30E -03
1R D g 0.02 0.13 0.15 99. 60 0.65 1.32E -03
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Fig. 3 Spatial distribution maps of soil particle composition
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Fig.4 Spatial distribution maps of soil aggregate stability parameter
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Spatial Variability of Post-shock Surface Soil Aggregates and
Particle Composition in the Landslide Area of Beichuan County,
South-western China

MAI Jishan'?, ZHENG Jiangkun'* , ZHAO Tingning’ , SHI Changging’, WANG Wenwu'

(1. Key Laboratory of Soil and Water Conservation&Desertification Combating of Sichuan Provincial
Colleges and Universities, College of Forestry, Sichuan Agricultural University, Chengdu 611130, China;
2. Water Conservancy and Hydropower Engineering Design Co. , Lid. of Shuyu in Sichuan Province, Chengdu 610072, China;
3. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100086, China)

Abstract: After May 12 Wenchuan earthquake, a large number of geological hazards appeared such as landslides
and collapses. As a common geological hazard, landslides seriously destructed mountain vegetation and soil
structure. In the landslide of Fenghuang Mountain in the Leigu town, Beichuan County, landslide area ( [ ),
transition area ( Il ) and non-damaged area ( Il ) were selected as the research plots. Combined with the grid
sampling, laboratory analysis, Geo-statistics, and classical statistics methods, the characteristics of soil physical
properties were studied. The results showed that sand contents was the dominant fraction of soil in three plots which
was significant higher than that of clay and silt. The fractal dimension of soil particle composition had high negative
correlation with sand content. However, it had high positive correlation with clay and slit contents. The soil dry
aggregates content in plot | and plot Il were the lowest and highest among three plots whose diameter were more
than 5 mm, respectively. Meanwhile, soil water stable aggregates accounted for the largest proportion whose
diameter was more than 2 mm. Furthermore, soil water stable aggregate contents generally decreased with the
decrease of aggregate diameter size. The values of Mean Weight Diameter (MWD) and Geometric Mean Diameter
(GMD) were the biggest in plot I, followed by plot Il and plot I for soil water stability aggregates and soil dry
aggregates. The fractal dimensions of soil dry aggregate almost were equal between plot I and plot II which are
bigger than that of plot Il. Nevertheless, the fractal dimension of soil water stability aggregates was biggest in plot
I, followed by plot Il and plot Ill. The semi-variance model of soil aggregates stability parameters and soil particle
composition had a higher fitting degree. The block ratio of clay particle and the MWD of soil water stability
aggregates were 45.9% and 65.3% , respectively, With the exception of MWD as moderate spatial autocorrelation.
Soil aggregate parameters and soil particles showed highly spatial autocorrelation. The MWD and GMD values of soil
dry aggregates and water stability aggregates increased gradually from plot [ to plot . However, the distribution of
soil aggregate fractal dimension appeared opposite order. Content of sand soil and clay soil decreased and increased
gradually from plot [ to plot Il , respectively. Above all, loss of soil clay particles resulted in sand granulation of
surface soil. The stability of the aggregate decreased. Moreover, soil particle composition and aggregate showed a

strong spatial autocorrelation.

Key words: Wenchuan earthquake ; landslide; soil aggregates; soil particle composition; spatial variability.



