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Studies on the Mechanism of Soil Erosion by Raindrops (3)

Teruo FujiwarAa and Kazuo KANAYAMA

Abstract

In this paper, we analyzed a mechanism of soil erosion by raindrops.

Recent experimental studies have shown that in addition to the soil moved downslope by flowing
surface water, some soil is carried downslope by the splash from raindrops.

When falling raindrops strike either the soil surface or a thin film of water covering the surface,
soil and water particle are splashed into the air. If the raindrops fall vertically to the surface of
a hillside they tend to strike glancing blows and the splashed soil is mostly thrown down hill.

Another cause for the splash moving soil toward the base of the hill is that the particles moving
downslope travel greater horizontal distances than those directed upslope.
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Fig.2 Relationship between a falling velocity and
raindrops diameter

BUAHBDO BIZETFT LW C LB D70, KT
BDKE R BROMEILLFD e dBED LA 53 X,
M ECRERNBAYRT, MBRORARREY ., TE
2B AR, KRR CERY TR 1.

¥, MAEEIKEOERS Laws D EE S
IZH3< Fig. 1, Fig. 2 X 0 5K 7o,

2.2.1 MEAREEE

R D FEAEVN LR R O S8 0 Sebic 75 2%
2O MG, = 21X D KR —E ORI %
TTEZLO5C 1y b THZLIRL YD, “—EEHDER
w2 B E T U4 CRG 2 B % T X4,
EERE R T 5B AT AT L T L BRI A (o
BRICET, BHOEAETLAVWE 5L, ik
RIAHRBEIFORK B X 9 60cm 2 FH O fI8 B
FREDBRRIT, 2y b LIchEBEHL TEREYF
A (ol

2.2.2 MAERORE

SR XD BT 5 K40 R BB, F0
HEND, KEERERR LD 1 ORYRD
B3, KRERTILZ OBRIEER 4 BT 5 TRO - FIE A
Hie, ZORERIEHEO S 5 2B DHNROE L -
T, £hXh5,619mm, 5,033mm, 4,308mm DR
KiEa 137,



HIE DM REEC X B & A BT 5558 (3)

2.2.3 WEH

FEACH L, BT X D RO 6 B OB—
WT, £2em Dy v~ VICEEL, KEVWEHROR
LB, Wil eEEADDBEEDERCTIIFHEE
2V EBROMATT, Thi ETFIRDHIERIDAK
ORI L 7. EE0.178mm, 0.335mm, 1.
015mm, 1.125mm, 1.545mm, 1.840mm 6 FEEIDOH
BT,

-— O
|||

Fig.3 Experimental equipment

2.3 RBFHZE

2.3.1 REROHE

NEH 25cm OEBRN THEORIMARE K-> T
BHREW Lz, HEBHERKEEv 2L > TETL
TEIAEE T, K pmui0= kA F ~ kb
- TEEACEEL, TOEBEINIKEIVNE VR
WECE Tk LOBHEY A~ F8, BARCHT L
R R AL TRHRT R RS 5. HRK, BKC
e BDWE > THI &Y 7 % T THMNOKEEHE W
AT X5 LWOERMTIT IFRBHETL S,
ETFROBHELH D L EAOEEIBRAETHY, &
@%?%mmﬁ&@ﬁ%ybf—ymioTWﬁb,
Wz X 5BAE L L Tk,

bbb A, 20 FRDBELYHD TCIBIE—E
BEHEIRTERYES DL HDHL, FTiEIhT
Bh Lot hiL, HHVIREKLICGIDE &
Bih b, FhbOERMBE, ThboraoHl
&, FOAH=2RAARECDCTEIRHTHS.

2.3.2 Ral

BAMmIIE L+ Figd © X 5 eWEik%E & 525,

AU &EOBAETLLT LR TR, fExDE,
Fu AV s vREL, TORABNL OOERE

(11) 11

(a) h=0mm

——r=— () h=hca

Fig.4 Soil erosion profile

A

Fig. 5 Definition sketch of symbols

Fig.6 Definion sketch of symbols
THRCIIEERYE U, L OTHIERLAE

R k¥ TEHRRE



12 (12)

FIUOREDOHE XA L EB L CREDO—M L RET
5T ENHEYLEBELRADTFgsRTISIE, B
REMEC ST WM OBRER a1, a3 X [ON=211:11%% 53
550 b DR X HMEL TRAES H=L(a + a) ~b
RDD EEBFC L, L OFHEE L TD 12 RDT,
RDDOFHERC LIV BAR V 2R,

v=2=

2
f (3R—H) )

& oie RERDEELLT, R=LUH ) o
DENDN LI Ll DER T

OB, REFEIHIFEWE?S b S TOEID
FHLEZDRNETHHN, | OPEDOBCHER L a &
a, & DFE#ERIL - Lic LD THIZO\WTh a b b
DEFDERS - THRZ, 2ERCOVWTIhEL 5
THIEL 1.

ek, BT &L, ZOBDOERBITSTILF—
FETTLREEOUEMEZHLD D5 v nEHE
N, L7ohi o TRER D RECITFE— &M TR A200
DRBEEATI, TOFEELY S - TRARLBEL
7o ERRORME, HEAKEZOMOEED KN E
2B ERBWIRBEBCOWT LA DELR & U B2,
b L TXRTCHREO-FE VS EECHEL -,

BEIR M - @1 F

3. RERER

3.1 HROWE

KBRILIED T >~ v — VI TEBRETEMCTIEL,
OB ERFEEKPTKFLRLL, VWb LEXE
DIVRBBHF— L Tfilcote. TOHBAEST
DEF L L TOMAMCOWTUTEERET, FIoKiE
DL OBEEADBEIT DG, & CIHWE FICERA
BODBEECOTERY T - 1.

B X 5 W HKEAE h=0mm, T/ b KA
DT EXEE THAHREBOBCIIAEDOES, BAW
RIXFigd DT ELBR\EO—ME R T I LA, B>
mm D X SIWE Eds7e b DKBELH B E MO = %
N F =L REAC LD HE I WECRITT IS4
CRAL, Lichis CRAREIIA S B TREEM & 7t
D, DWIIIRIERTTEEIZ ERAEN 0 1E3 <.
CORBEN 0TI D & EDOREAF Y RAFFEAE
hed & /575, ZRHIIWERE X OBORRL LIT k
bR A.

e BRATLROWECEE L UL T\ D
BTN, RROMOCH TR FRIBAA Z L 712

% 800

N ¢ ed=1.015mm e d=1.840mm

= 700 0d=0.335mm 0d=1.545mm

@ 0d=0.178mm 0d=1.125mm

S 600

|.J.

O

S 500

5

S 400 >

=

“ 300

< 3 \‘*\\

'g 200 \J’

100 N

IO °

0 | 85
O 4 8 12 16 200 4 8 12 16 20

Surface water depth h(mm)

Fig.7 Relationship between soil erosion amount and surface water depth
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