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EXPERIMENTAL STUDIES ON INFILTRATION
MECHANISM OF RAINWATER (I)

——Consideration of infiltration capacity and
soil moisture fluctuation——

By Akira FUKUSHIMA

Synopsis

In studying the mechanism of infiltration phenomenon, it is important to know the
changes in infiltration capacity induced by soil moisture fluctuations.

This paper describes such variations of soil moisture during the period of rainwater
infiltration into unsaturated soil in lysimeters. The influences of variations in the soil
moisture distribution affecting the infiltration have been studied experimentally and
considered by numerical analysis of the moisture flow equation. The obtained results are
summarized as following @

(1) The dielectric method of determining soil moisture used in this experiment seems
to be useful from the view-point of it’s sensitivity and measurement range.

(2) Under the condition that physical changes on the soil surface do not exist, the
infiltration rate has been evaluated with close agreement by numerical analysis of the
moisture flow equation that moisture diffusivity and hydraulic conductivity coefficients
change with moisture content.

(3) When soil surface is bared, a surface crust is formed by the rainfall impact on the
soil surface and leads to decreasing the permeability of the surface zone. So, the infiltration
rate has resulted in a stationary value in spite of falling short of equilibrium in seil
moisture distribution. In such a case, surface effects must be considered in evaluating the
infiltration rate by other experimental studies.
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Fig. 2 Grain size distribution curves of two sample soils
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Table 1 (a) Experimental Condition

Exp. No. lA—JjA—21A—3}A—4{A—5 A—6 A—J\A—s A—9
rai?lfgrlllsity 7 mm/hr 87 76 | 85 | 79 | 52 | 64 ] 9% | 4 | 39
duration  Tmin | 75 | 120 |95 |150 |125 | 42 | 70 [ 60 ‘ 46
slope 6 | o | o4 e |
Table 1 (b)
Exp, No. B—J} B—2| B—3 | B—4 | B=5 | B—6 | B—7
ey 7mm/hr 127 | 84 | %0 | 9% | 96 | 43| 38
durafion  Tmin | 40 | 60 \ 70 | 120 | 300 | 151 | 120
slope 0 e ] o | e \ e | r e ! 2°

BADPEBEDERY, TohEN3~4 B BERNOT, UTF, EREOFRITHEICHIT AREMEY L &
REBEYEDLZ LT,

IC BELLT, SRR B TE T 5 EEREE L ERRE L MRTTHRE L 02 L LTHE
LTHRL S,

Fig. 6 (3, —EOEMBEEDL L LB LRIRKD BEEOERME(LY RLALDTHS, Ink, &
BRORAETIRL, FFRyr — AL L THE»HBREL, 1~24TLEFEETSHOT, Fig. 6 &Rt
BRAOVHBREEIRFRICE LV LELTINA S,

AFEBRT L CTRBENRI D LR EWL, flx m
%, BEREN T0mm/hr L7 BRI, BEAEMAR (f~ o —21.02 03 04
tHEIE) =0 #iE TAT M FX¥, f=T0mm/hrick
WTEHRY ~HIED, Thy &5E, @ETOHET oloe
%, FERLEE-BUCERERTS, EURICRER
BRRCE L L BEbh A I —EECErEd, £FEHR
—AZERRED, ThOLEFREDEL, Fig. 6 OFEH
No. A—2, B—1, B2 z&bhb k5T, HEHMZ D
FAKREWEE, ZTOELREL, 1 OERBENIKE
BEEBERIRE L BEAERL TS, Fig. 6 OFE
No. A—5 Z#8kis ¥ — AT, 3004%8%, BRHEY
82.1mm/hr /5 97.6 mm/hr 1B, I5SHICE 82.1
mm/hr IEFIR7cE EOERETH D, ZOHE5%
RERBRELThb, SIEAERL VAX\WETHS ' ase
2, FRERIYOHCBREE BRBEC L »> TR
ZERFELTO D, 80

—EAT, BREBERE L ENEE L OBMRIT, (JF—k  Fig. 5 Initial profile of soil moisture
BAERICH B &\ 2% D TH B, HERBOEES, HE distribution
CRAERRE, BEREC SR L > TELT50T, £5 LSRRI ZE I LT, UEOERENLIT
R/ RFRT TR 7V,

N
(@)

Depth (cm)
3 3
oCpbe




136 FABKRPEFERENEB (.43, 3)

iz
100
?
|
i ——oA—2
= o—o0A—3
i et
M s
TN oob—|
TR s—oag—2
60\ +-—4B—3

pred
M:ﬂ
"
]
S
. p

K A-—-AB—7
N
\w .~ oo —-
\%
N
e,
—
] e
B ST B W iy
0 30 60 120
t(min)

Fig. 6 Changes of infiltration curves calculated by

surface runoff in time

(2) TBAAAFOED

TKOBACLE > AEI RIS HHEAFE(E Fig. T Wmd. Thib, wetting front OFEE &
B, HEOKSBIMSKBICHET 5 HARMMME LY, EHROBREECHIGLIH 5 THS
ABCHET D EALRT. BB OB T B, £OMER, X TMMET 80~85 KLRE

TH%o

Fig. 8 103 % 5 LI-EE BB OLBAKRG ST T SOOI D, REL D, 0~5cm &L {12 0~2cm

DEBRTKGZ SEAREVZ EAbh S,

%7z, 5~15cm OEROEKBIIE, ~BFMERL T b, O ik, J. Rubin, R. Steinhardt,

— 6 —




BE : KOBAREET s EROHE (1D 137

) s R -y
0-4 7 [ e
Iy
o yd /g = ‘/Q e | ——o——T0
/. e
4 —
g -
£ ,'IJ/ P >
l/ 7
02— e
g e e o8 7= 5cm
/ﬂ —-— =|0 "
|- *——0 =30 " —
o——o =50 "
o—-—--0 =70
0 20 40 60
t(min)

Fig. 7 Variation of soil moisture distribution
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