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Influence of Slope on Splash Erosion of Lou Soil in Guanzhong Area Under
Simulated Rainfall

WANG Zixuan', WU Faqi’'

(1. Institute of Soil and Water Conservation, Northwest A & F University, Yangling, Shaanxi 712100, China; 2. School of Resources and
Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract:  Objective Soil erosion is a major contributor to the loss of land resources, and hinders development of the
agricultural production and construction of the ecological civilization. The purpose of this study is to explore impacts of slope
gradient on amount and distance of splash erosion. = Method  Using splash collectors that can be adjusted towards eight
directions separately, five troughs (packed with lou soil and set at a slope gradient of 0°, 5°, 10°, 15° and 20°, separately and a
new model of needle spinkling device driven by a linear vibration motor, simulated rain-splash erosion experiments were carried
out to explore relationships between slope gradient with amount and distance of splash erosion.  Results (1) The amount of
splash erosion on the slope of 0°, 5°, 10°, 15° and 20° was measured to be 0.486 g, 0.871 g, 1.235 g, 1.757 g and 3.570 g,
respectively. It can be seen that a linear relationship between slope and amount of downward splash erosion was observed with
y=0.1411x + 0.173 and R* = 0.9983 in the range of 0°~20°. The amount of downward splash erosion on the slope of 0°, 5°, 10°,
15° and 20° reached 0.632 g, 0.629 g, 0.621 g, 0.557 g and 0.588 g respectively. (2) The total amount of splash erosion on the
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slope of 0°, 5°, 10°, 15° and 20° was 3.815g, 3.902g, 4.106g, 4.889 g and 6.657 g, respectively, from which a binary function
relationship was observed with y = 0.0156 x~0.21 x + 4.5815 and R> = 0.9983 between total amount of dispersed splash erosion
and slope. (3) the net sediment transportation volume of splash erosion on the slope of 0°, 5°, 10°, 15° and 20° was —0.148 g,
0.242 g, 0.614 g, 1.200g and 2.982 g, respectively. (4) the percentage of the splash erosion of first round on 0°, 5°, 10°, 15° and
20° slope was 46%, 34%, 33%, 30% and 29%, respectively, while the percentage of the splash erosion of the third round was 10%,
5%, 13%, 17% and 23%, respectively. Conclusion On the slope varying in the range of 0°~20°, with rising slope gradient, the
total amount of dispersed splash erosion, the net sediment carrying amount of splash erosion and the amount of downward splash
erosion on the slope increases, while the amount of splash erosion decreases first and then increases. There is no significant
relationship between splash erosion and slope gradient.

Key words: Slope; Amount of downward splash erosion; Total amount of dispersed splash erosion; The net sediment transport of

splash erosion

o g S DX R v R B UL, AR K
SR — R T R B v SO X SR IR R Y
TN o 2K S 1R o 2 A 1] 4= ik A — K o
S, BTN MR K SOE 1R i kA i R A R AR
BT T A B i et R I Sk A S 20098 ] 42
Tl B 55— 03 SOR P A EEAR A, 2R
T HERURL A AR BRAT, R LRSS, G R IEA R RE
TSI, LM R 25 B, R AR 3 = Dy S B2
ks P T T e I ) O e A WO
P BRAE A — Rk 21 SR R TR R
Wi R 2 R A —E R ShRE, SN
7 M THT 5 i 3 O A AR N, — R 3 RE B B ok I
WAL T INBE, F3oh— R B o ARG K A
WA MIE AL SR, T EOBBEIR A TALRA T 3)
REJF 1] U J&) ¢ A IR o 39 B8 A1 iy 582 ik o ) B 222 A
2K, AL SR X el R e 5 T AT T ARSI
Ellison" 58 2 BILE 10°/3 [, 1) T it i)
DR 3 A% ERES . ESCPEP et gl
R FE 98 3% A6 UV 5 3 WG e B4 H0 R  )  i
USRS R PNITE PNFIE X T A & €=
DA A 5 ' 0 5 i U4 4F 5 45 R g i) T i o
o P JRE A0 0 S G 0 90 5 SRR AR
=11 Morgan' *Viff 5 i B piy A48 U I 32 ) 8 ) 24
i) - SPGB R A3 2 Ak
PR PN EAE S SRR AN
FOUREE T S, ORI AR RBE B 0 34 32 55 e 9 G R
PEATOEFE, b T e B 2R | R Y L R R
SREEANIE], T ARGE RAFAE 2 S0 AR

S X BB IR R Rl A
e T X Bz TR R R BE = A [] D 1) RS [+ 8 41 L
b g A AT Ak B 23 AT AT TR A 3 5 0 ok 114 985 A BIL
B o Oy 7 ) A T YL P, 9/ R G WA 2 R
Bij 1k U e i Y DR 22, Ve A Sk SRR AL
I 20t Sk SXABEUN 3 R AL 22 2 20 1V 72 3l 3k ik DR T 7
U 230 Vi A () — A TR AT, f PR R 2 5 T 1Y
W RILA: (A UL R BT 30 T SRR, 4R 14K
Y B MER PR AT SEE o WIS 45 00 D B vy S el
K HE AL PR B2 R

1RSIk

1.1 HAREXHER

WFFE XA T B P9 45 A% 22 e B B AR Pl R X
107°59'~108°08'E, 34°14'~34°20'N, F-HJiEik K
468 m, SEIFN 135 km®. %X A7 T 85 4 7 5
Z, RoVIR g, JE TR AT R KRGS XS
i, WAEEWEIE N 12.9°C, EEHFFEKE N
635.1~646.9 mm, Sz X KGR F 2RI, H
60%~70%RE K T 7—10 H o

XA 1A EZE, 1A, 154 H)E,
24 AR, HopsE 4 B 71.7%, RIZIXH
FE AR B R E R ORR .
By BRI R A, R AR
LA 3l w1 0 w2 A AT A 7 N w7 B
NEWR, JEEEEAHE, HEERERKEA, HHERARR
FEPE LR 1,

http://pedologica.issas.ac.cn



1418 + b1

=

58 &

F1 i HIEE AR

Table 1 Physical and chemical properties of the tested soil

UKL 2 A
AL AR AR A
Particle composition/%
+1EH Soil type Organic Ammonium nitrogen  Nitrate nitrogen Available potassium
matter/% / (mgkg") / (mgkg!) / (mgkg!)
Sand Silt Clay
#+ Lou soil 21.5 50.8 30.3 7.4 37 4 64

1.2 RIiEit

2 AU R TR 3 50 T P bR R B R 4 W R 3R
BBk T8 2 INIEAT o R Sk AL R TR AL
WA 1 s FERIMLATTE KRS . T & 2 2
AR HE SR =S A M o P TR A R 3 1 FRR R (e
IRAAORFRE R, 38 1 IS 7K A P B B A P K e AR
JKAE 18 F 5 (57 o TR 58 1 2 oA 80 mm-h ' R & A=
P AT, KT AR R R A 80 k4l
o 3 o B I AN TR RS ST B T S A 3k i 7= A
PR R AR A TN B FS R LSSk B 7 A 1 TR
AR TEN R EFERTE 1 £ 2 mm uHAN, H
T 0% 5 AR o3 i, ml DA R fE A A
PARE TR LS o B S BRI AL - PR 3 ik
SR A SRR R VR ey 20 P A ) — SR IR AT 15, f
W5 E AT, SR PR T RN I 5 75 B 1T 0 BE AL
RS ADL A RN B 23 1 B SRR RR . (A O ke +
T (25ecmx20 cmx 15 cm ) FEATAS [G] 3% 5 B T X
I AL A P H AR T AR 1 220 mmx2 440 mm )
G IFAE— R I i S S

i E S EE . P 5°. 100, 15°F0
20°P N EAR B, 0°F- T FE A X R TR B B
780 mme-h!, FEFRITET A 10 min, ek ph 222
R FERT IR G . A AR R I, YR
i 10 min J5 HERESIEMBUK, B ERR AR
BRAT AN phy R o s A, SRR HAf R AR . S TR
RIS BE e M, BE IR RN DT BTRT 10 min #F47
W, %% EEEE 5 em AT —IRESLAFTE, Kt
HERBPEHIFE 1.3 grem™ o BeRE HAHOTEA T AR L3k
17 RIS o IR IR I A 7 T BAEAE R T 30 em BEES
T R PO okt o, AR SR B AT 50 om I 25 7 1
(10 o AP N N T o g WU G Al L ot (81
o A 2 R R e s R ) R AR R TR b KT
1h, 2R e R B0 88 B R M b i 4k A7k

8, WARESHUR R R @AM LT IF PR . — LBk
Tl AR AR E 85 2/ N R 0 TR, T 2K
CaP IR S S S SRV e SRR € S T
DA o 365 — Uit 6 A WA 114 il £ ) 58 — U Y
AU 0 PR DO R VAL AN =R 41§ S p i AL iy
B, Jde B R e, ARE R Tz —K
-, D SRBHE I DR B = A R

EYE]
. Constant pressure
R ik P
. . water tank
Vibration motor

3 000 mm

With soil bin

iquhe
Spattered collector
plate

/\ 2 440 mm /\

B gk UBHUHLRRE R LR
Fig. 1 Schematic diagram of the new model of needle spinkling
device
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Table 2 Amount of splash erosion relative to direction and slopes gradients

77 1) Mg Amount of splash erosion/g
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