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Effects of Raindrop Diameter on Topsoil Structure and
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Abstract:In order to investigate the effect of raindrop splash on the topsoil structure and its infiltration
characteristics, and to reveal the deep relationship between soil microstructure and infiltration, simulated
rainfall, synchrotron radiation CT scanning and infiltration tests were used to analyse the relationship
between the soil structure and infiltration capacity of Lou soil on the Loess Plateau under different raindrop
splashing conditions. The results show that: (1) The structure of the disturbed soil was altered, and the
number of aggregates and the three-dimensional fractal dimension degree were significantly increased. At the
same time, the pore volume and macro-porosity were significantly reduced. The larger the diameter of
raindrop, the stronger the degree of fragmentation and the pore clogging rate reached as high as 46.40%;
(2) Under the splash of raindrops. the broken aggregates blocked the pores, and thus a dense and low
permeable crust was formed on the topsoil, the crust strength increased with the increase of raindrop
diameter and splash frequencies; (3) With increasing splash frequencies and raindrop diameters, the infiltration
rate decreased gradually. Three splashes later, the infiltration reduction effect reached 91.81%; (4) The
steady infiltration rate changed significantly and exponentially with the raindrop’s diameter and soil structure
parameters. The results showed that the raindrop diameter significantly affected the topsoil structure and
infiltration characteristics. The larger the raindrop diameter was, the more dispersed the soil structure was,
and the lower the infiltration capacity of soil was.
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& TGS RRE ST 1 RS MUK [ A 7E W 1Y R
R, HHERB HREE R, A JFD F SSp FBEfIN 5 0 5
W INFEBORBOE R LR =0.597~0.732(p<<0.05), +
SRS R R Vo Py 3G 0 52320 7 1S K A9 45 £k ek 4L
KFRLR*=0.678~0.697(p<<0.05),

*4 BEESHEERRWALENNEHE
W% MK BEHAT AT R?

Ry —0.779" 0.003  y=exp(0.565—0.1432)  0.560
A —07637 7 0.000 y=exp(0.989—0.001x)  0.654
GMD 0.412 0148 y=exp(—0.25140.002x)  0.160
FD  —0.852°% 0 y=exp(29.659—10.4672) 0,732
Vo 0.868" " 0 y=exp(—0.757+0.001z)  0.697
SSp =071 0.005  y=exp(0.569—2.184x) 0597
P 0.858" " 0 y=exp(—0.660+0.0462)  0.678
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BRe ) B A wEAE T, R S 800] DU R B -
S K R 0 B AR = A S50 25 SR T Ak R UfE
B . Giménez %57 J& BT LU AL BR & BUR AL B &
AR RS B2 1) 23 T2 4 5500k T 0 + 18 it Fn oKk 6, Gl T
TR A B 45 2R R AL B RN A B Y
SR K, X 5 Lipiec 2870 i 4516 — 20, A1 & B HF

(v EwiEeRl @R IN R IR IN R A TR Y/
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A PR T A B RE I 2R

3 45

(1) 5 A 5 W 4= AH B, o 8 - 498 25 04 71 43 A5 R AE
KR, A AT IR AR R = 4 3 TR AR 351G
(»<C0.05),>>250 pm R AR A ARG D, 4 HE 45 1y T
TR B 55 A 15 9 AL I AR BRI R AL B 3R 3 U/
(p<C0.05) , FL B b 2 1 FRRN AL Bt 3 28 5 |8 35 1 (p
<C0.05) o K AR T T o e i G 114 AT 2R A o e R 2
T EE AL R 1 A SR A b B i PR A
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B G R A B FRIE 280 B U
TR LR TR o T Y DB AR B B 20t 3 K
IS T E0R RON B Tk 91.81 %,

(3) HIERBHEEY A RS =408
AEH LB AR FL IR L R 1w AR KL IR R 45 3R L 454
FHIES BN B EH LR (p<<0.0D), HFfi% +45
FRHE S B0 B A A RO R B (p<<0.05) . BF5E
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