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Abstract: [ Objective] Soil disintegration characteristics around the Huangdeng hydropower station reservoir
on the Lancang River were studied in order to provide a basis for the prevention and control of soil erosion
around the reservoir, reduce the sediment entering the reservoir, and provide a reference for soil and water
conservation and ecological restoration in the Three Rivers parallel flow area. [ Methods ] We used a combination
of field survey sampling and laboratory experiments to determine the disintegration rate and physicochemical
properties of five typical soils around the reservoir, and to analyze the correlation between soil disintegration
rate and soil properties. [ Results] Soil disintegration (ranging from strong to weak) was observed to follow
the order of red soil, yellow brown soil, siltation soil (top), siltation soil (bottom). and purple soil. Under
the saturated soil condition, the ratio of average disintegration rates was 8.76 : 5.65 ¢ 5.24 * 4,29 : 1. Soil
disintegration was closely related to the soil liquid plastic limit, mechanical composition, porosity, and other

properties; There was a significant negative correlation between the average soil disintegration rate and both
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soil silt and liquid plastic limit. A significant positive correlation was observed between soil disintegration rate
and both the content of soil coarse sand and porosity. When the initial moisture content (w,) was high, soil
disintegration rate was significantly negatively correlated with soil organic matter, hydrolytic nitrogen,
available phosphorus, and total nitrogen. The linear equations between soil disintegration rate and total
nitrogen, silt, and liquid plastic limit for the five soil types in the saturated state had a high fit degree (R*>
0.9). [Conclusion] When w, was saturated for red soil, yellow brown soil, siltation soil, and purple soil, soil
total nitrogen content, silt content, and liquid plastic limit can be used to predict soil disintegration. Forests and
grasslands should be established and maintained or engineering measures should be implemented to treat the
red soil and yellow brown soil around Huangdeng power station reservoir. Suitable water-zone plants should
be planted on siltation soil. Measures should be taken to strengthen the protection of purple soil so that it is
suitable for agriculture and forests. Taking these measures will provide more agricultural and forestry land
resources for rural revitalization in the reservoir area.

Keywords: Huangdeng hydropower station; soil around reservoir; soil disintegration rate; soil properties;
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Fig.1 Soil disintegration test device
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Table 1 Basic chemical properties of soils
g jxji pH {i ﬁffJLJﬁ mw%}/ ﬁiﬁ@éj ﬁ&ﬁz%ﬁ*{ éﬁ{ é@i{ é%ﬁﬂ{
=/ m (g+ kg™ (mge+kg™) (mg*kg™) (mgekg™') (g+kg™) (gekg™) (g+kg™
%04+ 1760 6.43 40.01 192.44 9.57 90 1.63 0.56 20.04
FANE: 1750 6.51 6.29 25.76 0.41 95 0.45 0.39 22.8
iy 1635 6.89 20.64 74.8 1.89 47.5 0.94 0.4 18.19
WA 1615 8.06 13.86 65.33 4.48 80 0.76 0.84 18.52
MHRECF) 1605 7.48 15.97 54.01 1.89 82.5 0.87 0.44 22.51
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Table 2 Mechanical composition and texture of soils
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(2.0~0.2) (0.2~0.02) (0.02~0.002) (<<0.002)

U 5.1 23.44 36.14 35.32 2.851 0.835 B+
a1 b 33.1 18.73 22.42 25.75 2.807 0.977 i+
HAR I 15.3 23.86 29.2 31.63 2.834 0.916 b5y
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Table 3 Soil boundary water content and porosity index

s # W 515 K i iE
e RO R el A
U 29.50 44.40 14.9 0.36
FANS: 16.20 27.80 11.6 0.55
Cigze: 25.10 36.80 11.7 0.48
W) 24,70 38.90 14.3 0.40
WEECF)  23.10 40.50 17.4 0.44
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Fig.2 Soil disintegration curve of soils with different initial water contents
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Table 4 Average soil disintegration rate of soils with different initial water contents % /min
r— AN [V B0 3 5 K 3 A M 24 79 e R

0% 6% 12% 18% 24% L F
0o+ 1.06+0.04" 0.92+0.10™ 0.71£0.09"™ 0.4940.06™ 0.3040.06™ 0.1740.05"
FANE: 10.06 2,25 7.9241.81% 3.8541.05% 2.4140.38" 1.984£0.27M 1.4940.28M
g 5.6740.88™ 3.014+0.27™ 1.6840.17" 1.24+0.10" 1.10£0.01™ 0.96+0.05™
WAL () 3.7940.51% 2.5940.345 2.0740.53% 1.40+0.13™ 1.05+£0.03% 0.8940.075
WA CH) 2.5840.32™ 1.78+0.23"" 1.2940.08 1.0140.05 0.8340.08* 0.7340.05%

VE R R R R w0 AT 22 5 R NS R ] — R HOR R w0 [ (p<0.05).
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Table S Correlation analysis between soil chemical property indexes and soil disintegration rate

W% WG K &
0% 6% 12% 18% 24% H AN

pH & —0.273 —0.310 —0.114 —0.058 —0.083 0.036
HHLIE —0.750 —0.729 —0.817" —0.866" —0.872" —0.919"
KA AE R —0.713 —0.664 —0.738 —0.802 —0.829" —0.897"
H —0.749 —0.668 —0.682 —0.754 —0.813" —0.880"
prgs gl 0.026 0.250 0.261 0.188 0.095 —0.031
2 A —0.801 —0.775 —0.854" —0.900" —0.908" —0.950" "
2 —0.413 —0.372 —0.192 —0.216 —0.305 —0.283
£ B 0.308 0.453 0.387 0.375 0.366 0.294

. x RIARTE p<C0.05 K EEFRFE; » x FRTE p<<0.01 KFEXEFEHE, TH.

2.3.2 MBI ISAFL LE R B G AR HXHEARRE ., SRR (2.0~0.2 mm) 8] 777 W
oA AW w, F.5 FE PR AL S +HE il o TEAE DG, 55 R R ) A7 AE B Bk B A OG, SR AR
RHSCHE BT E N 2R 6, B3 6 Al 1, RIEHI MR ASOFSE b L MR R A LD R & & 00 R AIR O R 3 5 1 T
R YD R (0.2~0.02 mm) FRLRBORL 7 BB 0 A R R R
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Table 6 Correlation analysis between soil mechanical composition and soil disintegration rate

5 H B & K%

0% 6% 12% 18% 24% i Fn
2.0~0.2 mm FLE>HL 0.919" 0.921" 0.820° 0.814" 0.830" 0.812"
0.2~0.02 mm 4w kL —0.318 —0.379 —0.556 —0.540 —0.455 —0.452
0.02~0.002 mm H}HL —0.922" —0.900" —0.959" " —0.967"" —0.956" " —0.949" "
<C0.002 mm ZfHL —0.510 —0.502 —0.308 —0.292 —0.352 —0.275
R 3 T 24 —0.593 —0.586 —0.401 —0.385 —0.442 —0.364

A w, T .5 ML HER RS RKRMALBE S £ 5 ALK A 35 s 3 A5G, P, mT DU
S it R AR SCAE AT TR LR 7 S B BRE 9 R AL B JRE S e - R A R L B

I 7 FTAL, b S it R SRR ORI AR OC M SRS BR Y Tk i A A P AR 5 B R L B EE ) T
AR SR R RZ IR O B OO, R R T
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Table 7 Correlation analysis between soil boundary water content and porosity and soil disintegration rate

B R

i H

0% 6% 12% 18% 24% kAl
¥8 R —0.889" —0.916" —0.918~ —0.938" " —0.947" " —0.929"
W R —0.995"* —0.989" " —0.973" " —0.976" " —0.985" " —0.949" "
PR AL —0.769 —0.673 —0.642 —0.632 —0.653 —0.631

LB 0.940" " 0.894" 0.841" 0.872" 0.921" 0.917"
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Table 8 Regression model of soil properties and

disintegration rate of saturated soil

e e I )5 7 7 AR
HHLB/ (g kg™") y=—0.035r+1.519 R*=0.846 5
KR/ (mg * kg™ ') y=—0.0072+1.398 R?*=0.804 5
AR/ (mg- kg ')  y=—0.1162+1.271 R*=0.775 5
25/ (g kg D) y=—1.046x+ 1.822 R?*=0.901 5
HLED AL/ % y=0.027x+0.539 R?=0.572 5
¥R/ % y=—0.085x13.356 R*=0.901 5
SRR/ % y=—9.129x+3.019 R*=0.856 5
R/ % y=—7.402r+3.638 R?=0.923 5
FLBRE % y=5.9532 —1.807 R?=0.840 5
3 W

3.1 TEAFERER R RE T
AP JR  SEA5 R RS 1Y R R A () 4 5 o
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