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Soil Erosion Resistance under Dry — Wet Alternation in Different Layers
of Dry-hot Valley Region
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Abstract; Gullies are well developed in Yuanmou dry-hot valley region of Southwest China, which result
in intense soil erosion and severe land gradation. And local climate and soil properties are two of the main
factors controlling gully erosion in this area. The frequent dry — wet alternations occurred in soil are the
essential process of gully erosion. Six typical soil layers in the study area are chosen(from top to bottom
are as follows: layers [ , I , I, IV, V and VI) to analyze the characteristics and differences of soil
erosion resistance by implementing in situ experiments of dry — wet alternation, in which soil shear
strength, soil anti-scourability and soil disintegration indices are selected as the main measuring and
evaluation indicators. Research results show that the values of soil shear strength of the six soil layers are
apparently different, among which those of layer IV and layer V are greater than those of other layers.
With the increase of cycles of dry — wet alternation, the internal friction angle shows a fluctuating and
irregular trend, while the cohesive force presents significantly negative correlation relationship in the same
layer. The difference for the values of soil anti-scourability is significant among the six soil layers, and

the values of layer [l and layer VI are relatively smaller than those of other layers. During the dry —wet
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alternation, the soil detachment rate shows a fluctuating and gradual decreasing trend and the soil anti-

scourability is increased with the times of dry — wet alternations in the same layer. The average soil

disintegration rates of all layers appear distinct liner correlations with the times of dry — wet alternations,

among which those of layer Il and layer VI are relatively greater and layer IV and layer V are smaller,

while layer [ and layer Il are intermediate between the former groups. Furthermore, with the feature of

soft rock formations alternate with hard ones, the soil layers show an trend of firstly decreasing, and then

increasing and finally decreasing for its soil erosion resistance in the vertical direction. The above results

contribute to revealing gully development processes from the perspective of soil erosion.

Key words: dry — wet alternation; different soil layers; soil erosion resistance; dry-hot valley; gully
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Tab.1 Basic physicochemical properties for different soil layers
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Tab.2 Main meteorological parameters during dry — wet alternation test

TR A UREK 3l C P EE TR % THIRBRS/(Wom ) FHRBIRER/ (J-em ?)
O (WIHIRIRAS) 30.59 +4.43 18.78 +7.43 251.56 21.64
1 25.94 +4.36 32.40 +12. 40 212.63 19.57
2 25.31 +4.78 35.69 +11.97 235.41 20.25
3 27.84 +5.09 28.05 £13.89 268. 55 23.10
4 28.57 +4.78 18.33 +7.30 264.58 22.76
5 30.56 +4.87 20.22 +7.28 268. 04 23.05
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Fig.2 Relationship of dry —wet alternation time and

soil internal frictional angle
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Tab.3 Relationship of dry — wet alternation time

and soil cohesive force

T2 T eREL R F P
I Y=-0.6571x+6.7429 0.9892 364828 <0.05*
I Y=-0.4857x+6.9476  0.9893 368.936 <0.05"
I Y=-0.2429x+2.6905 0.642 6.106  <0.01*
IV Y=-0.9486x+13.1380 0.9821 219.44 <0.05"
Y Y=-0.8286x+12.2380 0.9741 150.627 <0.05*
VI Y=-0.4686x+4.7048 0.8746 27.891  <0.05"
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Fig.3 Relationship of dry — wet alternation time and

soil cohesive force
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Tab.4 Relationship of dry — wet alternation time and

soil anti-scourability coefficient in different soil layers

T2 LG PR R F P
I Y=0.5392x+10.996  0.9668 116.375 <0.05*
Y=0.3112x+13.485  0.5289  4.490 >0.05
Y=0.3346x+7.668  0.5430 4.754  <0.01*

0.49%1 3.938 >0.05
0.4433  3.186 >0.05
0.8645 25.516 <0.05"
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Fig.4 Relationship of dry — wet alternation time

and soil anti-scourability coefficient

A ARFN AR SR S KA A B AR T Y
TRBL, b R A — R R 1 S AR T ) 5 4 AR ) e
SyFEEE . S A RN, W2 VZ AR ik
Ffg R, TV VLIV, VR VI R B A 3 3 i
FEAY B ik 127. 60% 122.73% 77. 48% 92.00% .
127.39% F1190. 98% , A~ [] 4 J22 1 1oh ZE i 118 28 4%
B K 5L I Bl ha /N e 4, e W14k T 28 ik
BT KRR B I E R E A+ B A IR R
OB | W U RS A (1 5k % DO = AW L
AR b F AR /N 5 T2 0 VL2 5% 2l e B8 A0 X e
ZINF D R AT R 2 PR A R 1 ) ok R Ak i
R
2.3 FRTBXRHESEEMTEHEBRENXR

AR TS K R R AR I R IR
SR U I G , A fR o JBE OR , SR W] R ARAE K h
PR SRR, AR Rt A i 2 | 7
A IR LA, o T SR T A A o A e
JEFRbR TR R . AR, R AR



5512 4

KRR A TRRASHE T TR ma AN )2 BT AT 5T 157

08
Bl NI gl sV av av

o
o

N
B

R g min - o)

o
()

o 1 2 3 4 s
TR REL
IR NCR RSS2/ ¢ SRR LS ES PSS

Fig.5 Relationship of dry — wet alternation time

and soil detachment rate
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Fig.6 Relationship of dry — wet alternation

and soil disintegration rate
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Tab.5 Relationship of dry — wet alternation time and

soil disintegration rate in different soil layers

T 2495 EPRENEE e R F P
I Y=-0.1350x+2.4071 0.9054 37.232  <0.05*
Il Y=-0.0859x+2.3996 0.9740 148.719 <0.05*
I Y=0.0884x+2.3573  0.8426 22.280  <0.05*
\Y Y=-0.1520x+1.4820 0.9465 72.336  <0.05*
v Y=-0.1302v+1.2592  0.9359 53.809 <0.05"
Vi Y=0.0771x+2.2511  0.9459 68.297  <0.05*
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Fig.7 Relationship of dry — wet alternation and

accumulative soil disintegration
3 g
RSO i KSR BT A AN [ L E B Y

SO, BEE AN TR AR g Ak B, 15086 0 A) T A
{4 TG R 1 52 R, 4% 1 A BB B B py 26



158 KAk MO ¥ R

2016 4

25 F (AN Rk R B 25 ) A — B, 3k
W AT BT 5 B2 BT bV SO R AR 18 s &
JEGUAE 22 5 RS A ey i e . T
WA 5 A b 2K R T BT i AP 2 A 2
AR FR, LWL AR R R W T A A ik
T T X AR Y B AR, 1R IR
Bi7 ¥ A H R 24 SR UM 5 A T 2 e 4 OO
PO TS H it 45 L2 22 SR W e, IZ VIR
SETAR A2, HORG 5 T R e 2R B /N T A
o AR 247 7 A 38 B8 5, 7 T T A 25 A2 A o
a6 B AR ng 0 B A R B R )R Y
R I L

ANTR] T B 5 e X AR R AR AL, i A Ok
TR B 4 22 Mk 22 S R it T o R AR
K RMERE T, - A B e A E A R
HYUIR I RE Sy T BE K A A2 AL , B2 AR BB
J RS KRR AL R AGS R AE R Z R
R P AT R Ik BE ) ) T B AR A5 2
T ZHAAT IR, EA 4 R Richards #8
FERSBFE 8 1 B AT T 45 SR IR R W] RS IR
WS R BEAN G, 4 e T Bk A B 7 ) R 1
FIF TP il B 1 A

TR X 25 12 BA B =R AR K
TR, A7k ) AN R G LR A TR, e 1
ATk B el /N3 R —dl /N ) S B AR A
Fead, I A AN ) 1 3 e I AR (I 8) o
A N 20 SO P VAV Qa0 O 2 s = DA 1]
& PR D AR PRI e A 5 R T i i o A
18 (PR , 2 WAR S T 5y e A ARk, B A
C MR OB S B R AL A R
B7ERAM A R U R OR, fEK R AR
FT TR B I AR S M A 2, B AR )2
7118 A N S o = s ALK VA 15 D W /A [T e =R
s FECH AR = e A IR T R oy AR k4 s
yi 20 R Tk SN DR N U o= R LI T W ste o /= P o

A VRRRE PSS , 5 T8 PAY T1E 1) 08 2 il P 78
TR, B K AR 1 Jo ] e J2= kA o e i i A
iR o AEZZFPER ISR PE T il ke z 1 )2
BEHTE ETE A B KR Ak 21 T, 4 i A
W B\ SE A, B S e B B iy, EL SR B i ik
R RERE .

B8 i 22 57 1 it
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