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Abstract: [ Objective] The spatial distribution characteristics of surface soil particles under different vegetation
patterns at Pisha sandstone area in tipical area in Ordos City, Inner Mongolia Autonoous Region, and the
sorting and transportation mechanisms of water erosion for soil particles were studied in order to provide a
theoretical basis for the restoration of the ecological environment in this area. [ Methods] The study was
conducted with in-situ monitoring of field runoff plots. The effects of different vegetation patterns on the
spatial distribution of surface soil particles on Pisha sandstone slopes under natural rainfall conditions were

determined by combining three-dimensional laser scanning and geostatistics. [ Results] @O The uniformly
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distributed vegetation pattern effectively inhibited runoff and sediment production on the slope. The erosion
area, average runoff, and average sediment volume were 5.35%, 63.16% , and 76.47 % . respectively, lower
than observed for the bare slope. @ Under the uniformly distributed vegetation pattern, the contents of soil
clay and silt particles were 1.3% and 2.2% . respectively, greater after rain than before rain, and sand
content was 3.2% lower. The content of sand particles increased after rain by 5.8% and 15.3% in the
randomly distributed and aggregated vegetation patterns respectively, resulting in a coarsening of soil
texture. @ Different vegetation patterns were the main factors causing the spatial variation of soil particles.
The uniformly distributed and randomly distributed vegetation patterns increased the nugget coefficients of
silt and sand particles after rainfall, and decreased the spatial autocorrelation. The aggregated vegetation
pattern decreased the nugget coefficients of clay and silt particles from 95.06% and 83.89% to 0.07% and
0.06% ., showing a strong spatial autocorrelation. [ Conclusion] A uniformly distributed vegetation pattern
produced suitable soil and water conservation benefits on an arsenic sandstone slope, significantly reducing
runoff and sediment production and inhibiting soil coarsening.

Keywords: water erosion; vegetation pattern; Pisha sandstone; soil particles; Ordos City, Inner Mongolia

Autonomous Region
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Table 1 Vegetation distribution patterns determined by variance-mean-ratio method
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Fig.1 Runoff plots layout and vegetation patterns



86 K R E

%43

1.4 HEEMZTETLHNE

AR RIEGLVZ-400 = 48806 #51X (H
RS BE A 2 mm, AR 600 m, L2 90 % , K E 4145
U Hl 0°~360°, T 49 4 U [l 0°~100°, & #0 1] & 5F
300 000 f5, 32U 125 000 s, XF 42 ¥ /N X B § Aij I
HEATHH BRI/ DX B8 T AT JS B T T a5 B
=BG RN A B T R R A A R i
— B0 AR B AR /N KR G 1 m Ak AR B AR
X B 1 om &b (e 8 AN [ 8 AR s 50 o FR S 35 T8 A 451 6
BRI E R AR 2 AB G Tk 11, 3RE
Ve RN I R K R W UG Y s = BG4 5 . 7E RISCAN
PRO btk A7 25 4 0 Ak B DA (68 W00 2% R B 39k 1T
{200 23 ) AR, I A5 2 300 A 46 R i B0 I 5
A ArcGIS B A RS BE o0 1 em 1 1 Hb TR 455 28
(M-DEM) , fitJ5 il iF ArcGIS 4 v itk Be 4 4 3 oh

Xt M-DEM #EAT 43 BT » 3 i BT FLAR 5T KON B 2
AL (M-DEM) K F iR 20 2 mm, iR
1.5 mm. FIHFERHT 5 M-DEM s 25 B 5 1 M-
DEM, H. 24 v] L 5 2 Hh 185 3 Bl 17 £k b 55 14 25 1k
£ ArcGIS 25 [H] /- T BT i FH 23 (8] B o B 45 &
A S5 2 S A B i AR DR L I SE T B AT,
R T J5 1k Mt 55 652 780 ( M-DEM S5 ) U6 25 458 Tk i A Ml 550
B (M-DEM §i) 15 8] AM-DEM Sy £ {f . W %2 B %
IO 114 X 38k A 4R Bl 1K, 27 Ay 1AL o DU 3 W 6 7 X 35 A 990
FRIX, B, {240 X = (M-DEMj; ) — (M-DEMj; ) <<0;
BIARIX = (M-DEM: ) — (M-DEM;;) >0, % T —
FRE L MR 4E AM-DEM 4 /0N B 2 3k T 42 ol 5 3
S, k5 H, >0 em HUYTFRIX ;0~—1 em B
R —1~—2 cm ARERM, —2~—3 cm HH
BEAR i, <<—3 cm NIRFZ R

®2 MERESMEEME4HSESIT

Table 2 Characteristic statistics of erosive rainfall events in study area
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Table 3 Summary of changes in digital elevation model after erosion
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Fig.2 Scan result dirgram of slope erosion intensity of different vegetation patterns
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Table 4 Descriptive statistical characteristics of soil particle content before and after rainfall
BUREm ) R/NIX kg mAMES % KR/ Y% WM/ % Tn o O 22/ %6 i JEE U B W5ERE Y
FhokL 2.4 3.9 3.3 0.4 —0.49 —0.34 13.0
1 h g A 29.5 47.2 39.7 4.9 —0.76 —0.25 12.5
b ki 48.8 68.1 57.0 5.3 0.74 —0.26 9.4
Fhiki 3.1 4.8 4.0 0.5 0.057 —1.07 12.8
. Il h AR A 35.9 56.2 46.1 5.4 —0.18 —0.77 11.8
¥ T Tl X

i ki 39.2 61.1 49.9 5.9 0.20 —0.81 11.8

(20210711)
FokL 3.0 4.8 4.0 0.4 —0.50 2.05 9.0
Il h AR A 35.4 55.4 46.1 4.1 0.03 1.11 8.9
g 39.9 61.6 50.0 4.4 —0.001 1.24 8.8
FokL 3.2 7.4 4.4 0.9 1.43 2.75 21.5
v ER A 38.5 63.7 49.4 5.7 0.58 0.46 11.5
g 30.5 58.2 46.3 6.5 —0.64 0.32 14.1
FhokL 4.0 5.2 4.3 0.3 1.78 2.77 7.0
1 ER A 39.3 46.9 41.9 1.8 1.45 1.94 4.4
A 47.9 56.7 53.8 2.1 —1.52 2.09 4.0
kL 2.7 5.0 3.7 0.6 —0.07 —0.42 15.5
o i} *ﬁ*{ 31.0 49.1 4(_).5 5.3 —0.08 —1.09 13.1
ki 46.6 66.3 55.7 5.7 0.15 —0.97 10.3

(20210901)
FokL 2.3 3.6 2.8 0.3 0.13 —0.34 11.8
llf h g A 23.0 39.5 31.9 4.1 —0.28 —0.77 12.9
b i 56.9 74.6 65.3 4.4 0.26 —0.77 6.7
=Ty A 3.0 7.7 4.6 0.9 1.30 4.75 19.0
I\ ER A 38.3 66.6 47.9 6.4 0.71 1.32 13.3
ik s 25.7 58.2 47.5 7.1 —0.85 1.94 15.0
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Table 5 Parameters of variation function of soil particle content before and after rainfall

v BW gy - He4:(H EAEME R R . 5% 72
UGN O 1L c,+0y C/CTO (Ay)/m R (RSS)
Fbr TR 0.01 0.20 7.32% 0.68 0.93 0.000 3
I Bk BRRAAR 3.2 27.79 11.51% 1.69 0.91 8.38
kL BRI AR AY 4.44 32.98 13.46 % 1.42 0.97 0.444
Fhoki  ERCRBE 0.033 0.30 11.16 % 1.69 0.97 0.000 05
%% T 1T ii MR BRI AR A 3.14 32.53 9.65% 1.58 0.91 1.11
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Fig.3 Spatial distribution of soil particles before rainfall
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Fig.4 Spatial distribution of soil particles after rainfall
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Fig.5 Difference in spatial distribution of soil particles before and after rainfall
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Fig.6 Spatial distribution characteristics of soil particles on slope
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