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OHTA, Takeshi, FUKUSHIMA, Yoshihiro & SUZUKI, Masakazu: Research on
runoff from hillsides by one-dimensional transient saturated-unsaturated flow
J. Jap. For. Soc. 65: 125~134, 1983 For an analysis of the runoff system from
hillsides, the authors observed runoff triggered by artificial rainfall and natural
rainfall on two small plots in the Kiryu basin covered by weathered granitic-soil.
The depth of the soil was 30cm on Plot 1 and 50 cm on Plot 2. The following
are new interpretations obtained by the observations. (1) Rain water infiltrates to
the bedrock layer and runs off from a saturated zone formed on this layer. (2) The
time to reach a steady hydrographic state decreases with an increase of the rain-
fall intensity and initial discharge. (8) The maximal value of the recession coef-
ficient occurs between 10 minutes and 1 hour after the end of a rainfall, but
afterward these values become constant at each time step regardless of rainfall
intensity. (4) The observed hydrograph and these tendencies can be expressed
by a model which estimates the process of infiltration as one-dimensional transient
saturated-unsaturated flow.
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Construction of the artificial rainfall system
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Artificial rainfall system on Plot 2
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Rainfall intensity (#) of each experiment and

runoff ratio of each hydrograph in a steady

state (gg/7)

Plot No. 7 (mm/hr) as/r
1 1 17.4 0. 946
1 2 6.0 0.955
1 3 9.0 0.979
1 4 77.4 0.979
2 1 26.4 0.955
2 2 26.4 0. 960
2 3 46.8 0.923
2 4 66.6 0. 961
2 5 93.6 0.988
2 6 52.8 0.970
2 7 79.8 - 0.959
2 8 40.2 0.949
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Two hydrographs produced by artificial
rainfall on Plot 1
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Two hydrographs produced by artificial
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Relationship between the moisture content
(6) and the suction (¢)
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Relationship between the moisture
content (0) and the coefficient of
permeability (K)

= =8 T A Ooserved
s Ry, Caulated

_\E 0 l Il 1 l - L
£
€ 17.4, " Mhr —
o 4

h(¢] od /

! I 1 s |
5 6

«©

Timse {hrs.)
Twuy b 1ETBHEA~AM PRI
LERAL YRy T 7 DOHE
Comparison of the calculated hydrograph and
the observed hydrograph on Plot 1

X-15.

4 ANIBEWMERCxTIHELR RS

TOEFARLY > THBRI~A Fr o7 LEHE
DHBNLE-15, 16 K FT & BhThb, chickh
i, HEA Fr 25 7B A Fr 2y 77 0ERY
ICHEBLTWABEEL WD, ks, "M FRST7
Dbk VAT, FERS W TRIEASRE
BTRTEBEERT ¢=0 & LT\ 57, FHZEEC
BELTWAEELBRD, UTF, fiEcHVEERE
X >THEA Fr /o 70HEARHEE LTV

M-17 1%, (1) RCEHLICRATOBREH v €
BILCOERME L EMEERLTWS, Thickhil



HHEE 65(4)783

r=26.4 ™, ~——y

4 e N X
0 1 5 6 7

X-16.

Ti3me (hrs,)z.
Try P 2RKTAHEAA YR ITT
LB AL P75 7O
Comparison of the calculated hydrograph and
the observed hydrograph on Plot 2

Observed
Cakulated

®-17. 1) RCEHEIND v, OFAIE L EE
Comparison of the calculated values of v,
and the observed values of v, (v,is defined

by Eq. (1))

MEDECIXETOEND S, BRBEOHINT R
T o, BEWML, FHABESAEVBEIRBEOER
BECHLT v BAEVEYRTEANBRTE T
%o TLT, TOEFAL T, v, OHIXTENEET
bl o THMEL TS & XDOHE
v max=Ks' (LIT+Z)[(LID) an

Kot SafERERE, L flER

Z: +RE, I: At
NERE LT Z kicle b,

¥, X-18, 191, FEAM Ve /5 7 OEKGRK
aroWT, [[-10, 11 ERBEOFRRZ LIcb D TH
Bo thicXiuE, 7ry b 2CBTBEKEROKE
Fihik, eSS 10~30 2 % it 30 o~ L RO

133

——e 2
to Bl - > >
4 ——0 4
10"
1 { !
2 3 4
——ONo.1,2 —-ONo. 5
—¢ 3 —-B 6
[ 0 e © 4 —-3 7
—_— 8
O o
| | |
2 3
Time (hrs.)

®-18. B X 5 HKGRE a ORIBEL
Values of the calculated recession coefficient
(a) at each time step

SBad - -
0
_#'8___/'/7‘5 —0— 010 mins.
}// — - ~30 mins,
-«° N
(o) —*- 2hs
—0—- ~3hys,

r By 0
®-19. FHEHRIZEEMAT» TOBKGERKa
L RETEIREE v DBIR

Relationship between the calculated recession
coefficient (&) at each time step and the
rainfall intensity. (7)

ATy TRBRE B bR E, B LT EANE
Beh, £BHAT » 7 TORAELFEMEDOZED ik
HIh&\Vo —F, ey b LIt T 55583, B
TRT 30 B~ 1BEMOAT » 7RETTWE &, F
DEDBKFR OB IEETH S = LI 8L OBEY
B7ry b 2T AR LTE > T b, L



134

=0 =
'E w
=3
£
E
~10F
30 3y
= RN 1981-6-30
£r |
g / . —— QObserved
=L ---=--Calculated
o ,l' N
) /" I [ i I
=0 15 - A— . N
gg l—l—fL_l'
T
By % 1981-7-3
= "
£ L /
AN
O T ’\\\
[o] g T = §
10 11 12 13 %
Time
®-20. ey b 1EBT5HAGTEMOHER

Two of the calculated hydrographs and the
observed hydrographs for natural rainfall
on Plot 1

L, B M Ve r3213, ERA Ve 277 LI
LTERIRIBICET S ECORMOThINI LT &,
F LRI I W TEEO TRSLER NS VW2 &
7Ry PLEZDWTHEBLY 2HbH Y, LR
HEOKEWESTOLOFREIAE L,

5. BABFCHTDER

II. 1 2R TRXIe Lo, 7ry b LIZOWVLTIR
BRERCH LTS 7y b EFLLORKDOTAILE
s bt FIT, 198146 A 30 X077 A3H
DERBTICAVTY § 2 b g i otk ok,
ChbOBEMIE, HEREREETLAHUICE LT
BBHo LIHioT, Il 1 TRLAET vy b BERMF
~DHEDHE DI D, —T, TRy PEMIIESNE
BkEicoTob o ARMEL, MADEA - WL
WEHET L, EDEREEL, BRERCN TS 7
oy, MEREZBBIBHEL VB LEE S, fIEHE
1.8m, PER4L8M DAY T r y b Eftot ok,
HECRMEREEEL m oy PEBSAELIRS LS
AEIE 0. 9m DRFTUHE & Lico

FOFERE, F-20 KRTEBVTHD, hickh
i, E— 7 REBAR IO 7HENISERTET
Who FT, HEA e /5 7 OFEBNER A1 Fe

J. Jap. For. Soc. 65(4)'s3

77 7 &g U TLEMCBentito T, =
AYMEYRAMMEE LTHR- IR EEL SRS,

V. & » ¥ [

DEDKE LY, BEOILUEMETE LTS Ly
bR B ZRTEMF-A fd BB LD~ Y5y
Y, BRHMEROBEEAVE T L MADLIBADE
BB — R ITCENE ST FI-TF 83 FIBBE X - TEHET 5
L TRIEFEBRTED L bt £LT, =0z
XD AA VR IT7DL O BB, TWADLER
CRTDHETANBHBC L BHRNKEEEL DA
5o

ok, AHEO—HL, FAbAEABHER « v »
— DO AR RBE B v 2 -2 FIE L,

ElliaN

(1) FAREA: WROBRBWHNCET 5 HANERE. 1A
ek 11 @ 15~18, 1969

(2) BE#%HE FEFE: LR OBSERHET 527
oo 38 25 EDKEGER SO 229~236, 1981

(3) Kmrksy, M.]J.(ed): Hill slope hydrology. 389pp,
John Wiley & Sons, Chichester, 1978

(2) #HAIEF: BMMEC RV 5 ROGBEFAOBHCETS
TF9E. FRAREEERER: 33~34, 1981

C8) /NI B L NIz 38V % HKIBT O ZEBRIIFSE. AL
MREBEEHR R 500 1~68, 1977

(6) F KA - AE I MBMERIC KT 5 RKOBA L
TARWEH (1) BT 4 s A—x — & 0. TBAS
BA BT FERTAEE 17-B: 511~522, 1974a

D BRI AR S A TRAKOBA L

TOKMEH (XD Hi e FANDT7 7 e —F. FEHAEH L

TFFERT4ESR 17-B: 523~533, 1974 b

¢ ERNAEIRC BT A TIKOBA -

THER. FEKED KPR RTEH 18-B: 469~482,

1975

(7)

(8)

(9) ! ERMATEIRE BT A RAKDOEA -
TeHLER (). FEKEN KRR 4£ R 19-B: 153~
165, 1976

(10) KEERE - EBEL - RERE: SAERBRoKR0E
B, 28 25 EIKESEREHCEE: 379~384, 1981 ’

(1 #LgE: fSEFRKEOERAK BT 5 E0mE. A%
+RELH T 87: 16~23, 1980

(12) &AM— - SEHIL - BREL: PHCRT 5 L8RS E
ARBOBRICOWTORE. UK FRERGE 52
83~90, 1980

(13) AEEE: HABROLESE ToRLRR. THAFH
SSTRSERT4ESR 6 166~180, 1963

) # W —RTHETERBEC X - THEU S KELA
DOE. FbkZE 64: 409~418, 1982

(25) UM IE - HEPEME - BEAY—: NREHUC KT B EAD
TSR BT 5 TF7E. 45 26 M/KEAR R 229~
236, 1982

(1982 4£ 7 B 1 H®E)




