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Transformation of hydrographs caused by the sand
deposit of a hill-side check dam

Masakazu SUZUKI, Yoshihiro FUKUSHIMA, Junpei KUBOTA
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Map of the Hinoki watershed in the Kiryu Experimental Watershed
@ : measuring weir (HH, HR, HL), O : groundwater level gauge
(G1, G2, G3, G4), contour interval :lm.

ISR I N TV 5, B— 1IGRI NS &8 b HEDI B3 2 ey b Tl b, HEE
0.24ha, JE{Ri%0.065ha Tdh %o WEMINE L TR & #H M LN OHR, FEROTHTHT
ishhiz, HESRTHM & HEERE 80° ZAME RV, EHE 1 RS 4 2 Huv THANES
LI NIz, FIHEPHND 4 JCTHTRNLZ HIDRE L Ize ch b OBUFFIEES 6em TH Y,
ZOMERIER & b Bk 2h® 2. 1m, 3.6m, 8.7m, 13.4mONETH %,

VRO 1%, i & OVEEUAISITIRAGRO & 2 #MT, YLDl & 0% O JLOUAN i3 53
MHEARMTH 5o b/ FHZIIBRURE % THREEL T COMIRO INTHANC & $ 80T 7%
vV ERBBEINEIOT, 7HvOAMMESMBIEICE > T, EREI I HRFOET
DEFHIFEBROIR E U T - T B0 AWEORNR T dh 5 HERHER b ¢ QR LIBTLHEO
Bictishizd o e@bh s, BI7E, MBAOLPBIIZIEZEACEC TR LY, MRk 5
Wi —do I THOEZIIER S iz s DL Bbh b,

e, b R, AR, EEOWRBE, WHREEICOWTIREE 5P IEEL L.

WAE19814E 6 Ak b 12 B TfFsbhie, BTFTIE, &/ FROTHE, HE ERzh
zh, HH, HR, HLE I B & & T %6 ‘_ |

2. W oW & B

2—1, TS hizzky)
CCTHRAIHOA2 DR, R—1IRRT 5 PIOHKTH %, HiANe1, 2, 413 BRI
Il - T BRRHE ORI T, No. 3 IXSFVFIASHEN T2, No. 5 ILIARTAL 169. 6mm & B & L S TFFTHD
TR R AL 58mm/hy &L KFHOBICTH 5o No.4, Nob ORI —HPRUSEZEN B,
B—201), @), @)Ne2, No3 &No 1l DHABIZRU o MMOHIKBIZHOMIOHT/REN
By [ 2NTIR L 12 No. & DR IZ 10T EE10mn 238 2 A A R400 BV I B TH 2, O &
X HC A A FERE HR, HL & & IC R ICER LT E — 2 2355 2 0%
BWHLTWH, HL it 5~ HR O — 7 fi@ASR 500 HR, HL o FESOEI T L
RYDEMDNAN, TOMCIOVTRIEEB® THEFSRTI 5, CTHL, MDD
D4 FoZs 7 ZBRECRHG U DS E =2 LR TR A6 0RRIICL 20—




184
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List of flood records

flood Ne. Date SR I'p Qpun Qpur QpHL
mm mm/10min mm/hr mm/hr mm/hr
1 1981. Jul. 8 86.0 12.5 10.89 10.53 1.25
2 1981. Aug. 12 61,0 14.0 1.13 7.62 1.45
3 1981. Aug. 28 44.5 7.0 0.42 1.78 0.16
4 1981. Sep. 4 47.5 8.5 0.33 2.25
5 1981. Oct. 9 169.5 12.5 12.28

>R: total rainfall,

rp: peak rainfall intensity,

Qpuu: peak discharge at weir HH,
Qpur: peak discharge at weir HR,
QpuL: peak discharge at weir HL.
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Variation of ground water table in the sand deposit of the
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8 1, No.1lHiZKizoWTR— 2 (R U T TFARAIZE L & b # A ToKETZ O R B LT H
%o ORI THRAMINEGICHTFRMSHEY M EFM L b ER U T &, BAORIE TR T
BIRDLVERD CEMIRIN D, 543, EAEBOMIZ10W, THERIR 1 KHTOIRIHE &
hTuwa, HAWE HR+HL 0 —2 2RP@OREETAEL, TR HE ov—-21i%z0
165#, RP®OD 5 FHIEL TN D,

CORcL - T, Noo 1l K CHUFRAIZHZR & CREE L TWnC E Wb 308, 1981431
WS NI KT, HTFRMASHEE E TR U NI L TnEn,

23 HERHuHL R KAL & TR AU o BALR

HERHIPI D TR e & A HiF/RBIHDE G 1iT3s 1T AHERRMIZ LI, R—2ItiRI TIN5 &
39T, FHHIREE & B RIRBEsHEL TV D, T TR, COBERIEDWTHINS,

K—4 (A%, HH offifite ¢ 1 DHF/RMOBME 2, ZHKFIOERMBIZ > THRLUIZE DT
bBe CORE D HHKOEFRBOHE & ¢ 1I3EEIZIERCERTHEBT 2L 8bd 5,
FRWBERTERT 5L, M—4®D L Sicih HE 12, ¢ 10MTRAO3/2FITEHIT 5
BB NI, ORI, < OHEDHIO FHTE TR TR KT R T 2 15 1
T, AR OB RO T— B TR —FRBMESEE - T 5 L HIRYT 5 2 &8
T&dLIo



188

mm/ihr ) l} (B)
;
> |
mm/hr
N 10+
24 54 3
)
g & z
< <
g ] 2 -
A A 1 J
a =} /
‘ /. el
// 054 o
1 7 /
«"/ e
"
0 ¥ T T T 5IO T L T T ‘0‘0 Cm 10 T ¥ T 5‘0‘ T |Ib0 Cm
WATER LEVEL WATER LEVEL

®—4 TFHUMRE GL HTFRALO BIR
Relation between discharge rate at HH and groundwater level at G1
(a) normal graph, (B) log-seale graph

3. MMEBFEETNVEROCIHEPHERBICES LI NA Fe s 7 78Oy 3
a b3 g v

HEWP I & 385 N Fo S v BEOBAERZEAL TOLBE UT, Hbl~DmA
W2 E A, HTAMELE THRUKR2ERT 20 2 av—v s 2HAR,

3—1 =EFNVOHR

i e Ste e 2 FIRWHRPR—5 D & > le FNibd 3, EFER L b BEEIME g 2852 5
N, HIPH BB L, don & UTHET %, B HR, HL & b7 5295, HL 140885
MRS L, MEEES /NS Vo7, o TriiiBbezE»b HR % qo EUTEHZ 5, %
WFEORAE %2 T,  fiafl Darey HAllic & b B5 & NI B8 © THAMER douw e %
HR OWSE T/AERE L HHe & U, 2 TFHAMRIBIEOKERAME HHos &
Y %,

Head Water O ® sand Deposiy O »

Area

T Check dam
Discharge
at HR
Discharge
at HH

K—5 & FLOHR
Constitution of the model



189

BB O
0s 0q _.
ot ” o ¢ (0

T, 8 NTEEHE, g HE, re: B TH B,
HED D BEITIR R & U, BALIciaF Darey Q%M N5 &,

S=r1h

q =kﬁ<M§;_,&'> ......... (3)
T, v BRI, bk, Ks: fEKRE, 1 REKBIEROER, TH b,
PERGLEE, i x=0Tq=aqm & U, HROBHE 254 %, 12 Fiix=L (L: i
) T q=Chi®? &4 3, C REATMEE QWA 2K T 2 MAKE TR —4BL WEE %,
by IETFHEKET D 5o HEDHIANEE - LK OMI/NI W DEERT, CZTiRRLIE0E
LTH AT,
MR, AT TSR N2 NOT, o 2xSLTh=02&45,
b DRHBO D T, ORPEIEHIT 5. BEBITIOFHEIZEAR® SR ULIZ S © &k

DG % v,
1), @), ORDPWRPER—CITRTENEF VBN TRO & 5 1CEIELT B,

M- HAEEEEE 7

Model for the difference equation

HY— H
* An=la-t g
7- Al o Ax 0 (4)
Hi—Hy, +Hy%—Hid | HpE 4 Hid
=K SAX S ) e ®)

2T, FREFE RSy TREHRL, t—At X1 ONORBAT » T TH B, HOO 2EH
Do - CRIZBIOTHIR L 5~ tA OFEBPNI DT L—At BOHEO A BHNAESE Uiz, i
B LW, TFTHED g, q i

Qo= (in

qu=CH} ¥+ %C (Hi 972 (Hy, - Hi D /At

EUTHZS,



190
n=1~L o e, Wiz hehRug 5, H, O, »4bRNes207T, o

MHFEHRRMNT, Hi~HE 23R 5,

ks, HEWHEM S m, BY 16 m OFE U, GE0EHETRBINH: O %500 TS U {4
1==0.15 2V 5, BRI v 130. 5% 52 120 MFIBKEE K 13, HRHTidh10 5 {8
FoTINDBELAEND AL EHE S EBMNCBIENNELTH 2 RIELTZD, P34 T7NT
Wﬁ?éct&bkoitmﬂ%ﬂw!%wﬁﬁ¢w<t$,H=7xwﬁnam5mgmmm

BEZ I, HIROWRZE C 12 0.00018 (m—see MALR) 27410,

3—2 YEal—vg o HEE

#obO NI 4 7 VOH, Ke=0.0lm/s &5, AT=120sce, AX=0.8m & LTEHL
,%‘k%‘%%m—- T~EHTIRT

7@, (3), @D HHop #3220 ¥ — 2 2o HAKICDNTIE, M2 ERE U TR
nta?aen 20HDDE—Y 2oL LN, HEHETRFICHRS N, WTFREOEMNE
ETHAEL S B EREIA TS, B—T70 1k25\WTH, HR BARBAT IO,
HHous 230 o < b T B0 T, TOW - & URililds il 25053 U iz Fihic
Lo TERINTNDH T E2HIHT AHRELIT->T S,

12120, HR o — s iiistom/he 282 725~ 70, G20 Tk, HTFRME BSOS
BB BHE DB LD, BICTHRMOMTAMZTNBELTHE, b OES T, I
J‘rjiﬂztc{%v7‘:WTGD%“}E@%M«%W&M@@{RJT‘?M‘ » 6 ORI A UM L b & 3l
WFKMERMBECIEEZLSNS,

UL, B— T IR USRS R0 R THR RO 2 8%, HEDHLERICE 725 4
Foss 7BErPHEBETA2OE VA, CCTCHAVWEEFVICKEEREEGESWERDbN S,

RUIRR
100,060

10,000 /N\
% 1,000 f, N HHobs
6 o100 / T ———..e, HHgg
i

R e = Aoz
B 0010 e e e e

o 2 W 4T 3 4§ 6 3 b 3 38 11 12 43 W 45 16 17 1o 19 20 2 32 o2y a1 2 3

L,

100

G4 "

50 . m\“‘»-ﬁ

© T T T L u T ) T L 1 T T T 1

18t

wd g3
2w
B o
I-: (43
g 150 o
ot 100 —
é G2 S
K 50 e,
o} N
e e
Q o
m 10
o

wed Gl

L.

O rhereinptane gy T T ) T T T T T T T T T T T T T T T T Ly

22021 2001 2 3 % & 6 7 & 9 3 11 J2 W 1% 15 (6 47 18 19 2 o 22 23 2 o3 2 9
8,Jul.1981 9 10
F—70) HK M 1 Ovialb—vyr
Flood ¥o. 1

~e~e¢- . observed, — ! caleurated.



191

DISCHARGE

GROUNDWATER LEVEL

8600
18,000 -
=
8 N\,
Ex,oon B
g \/\ % HHebs
o %100 j ] e
4 i — HHcal
B o I } Y —
. 5% 1 b & 10 11 V2 1y ve 48 18 1 ode 1% 20 n @ o
195
wl G4
0 e,
¥
e e e e L I T o M
o
130 o
w. G3
a3 %
g, i,
R e e L e e B e e e e M M o Aoy s
[ B
g‘j . G2
g &
j+4
o e g1
. M
° T r T T T T T
T 65 7 8 ¢ ta %t 52 13 9y 8 s 11 48 19 20 & oo 2 ow
12,Aug.1981
=72 HK N2 DV T ab—v gy
Flood No. 2
18630 i
10,600 10,000
1,000 A 1000 A
N - I I =
0,100 7 . g 0,100 '\ e L HHoebs
1Y S————
L e e e v Qo.ow / HRobs
v P8 T 0 52 43 s s 47 18 e 20 . 1% Su 15 46 17 96 is 20 b 22 23 26 1 2 3 &
lﬂo.‘ 150 .
wd G4 w] G4
50 J w
e
¥ ey st s e emenpree oot 8 g R e pseeapeemspeseasgosaspaensepeoeeomm et
[ 1
we G3 w] ©3
50 Fxlq L
R e e e o e e T e i E°|,"’T‘~,.,,,(,,,,,,,
b S
[+
wd g2 E w G2
0 g:: %
o A g
e e e e e e e e R e e e e s B e o e e e R . At e
150 ., § lsg”,
wi GL Lo
' Gl
5 I
| —
S & 7 8 3 96 If 32 13 W 15 16 17 18 1 20 1308 15 %6 17 %8 13 20 2 o oW 1 o2 3 4
28,Aug. 1981 4,5ep.1981 5

B—7(8) HiZk No. 3 OV 2 albb—igy
Flood No. 3

[X]—7(4)

K No.o d D2 alb—vgy
Flood No. 4



A
o
10,000
AN
w -
£ t.o00 Pt oo e . HHabs
% =<_:.-:;7A"“.--\———m7__/ T — HHeal
6 o.100 HReps .
w
1
oo A,
................................ A s pan v
e oW oW o™ 2 3 ¥ 1] 4 ? L] 9 WO 92 1% W15 18 17 3F 19 0 21 22 ¥ Aw L 2 3 Ll s & 7 & 9 W12
150 .,
100
50 G4 s sseistssorssn,
M‘““‘“‘m
. resstsesvssstiarsssssssissanasissssi
...................................
tn
150 o
] 108 G3
E s /
e
4 —
g R e o e e e e e e M B e e o e e S b My e )
™ N
ﬁ 16
£ ] e -
z MM
At 50 ...
g,
5 S e e e e e e e e e e e T A e e o e e St S s S s s et
B
o .
w Gl " Cal.
M‘
S—— Obs .
0 .
0
............ R A v e o e B e v o e . S e e e e
EIE T2 U | H 3 . 5 1] 7 L] 9 10 HF B 0% B 6 17 e 13 @ o 2 @ ) K 3 N 5 t ? L] % W
8,0ct, 1981 9 : 10

K75} HIK No. B Ov % ab—v g
Flood No. 5

4. % & ®

b 2 BB L TR 286001 Fu oS o 2o -, FTHCEBRL, *0ORHE %K
AN 2B U I fAFBRBI E F VI L > TBER UL, COEF VRN A L, Hipiiikic &
b5 A Fos s oMb, HEWMPBETRRMEL 28, »ish OREHIETE 5,

HIK OB & MW HIEIC & § 725 & — 2 WAk OETT, € — 2 ERHOEBLOEKRE 2N
T, CCTRUNEFVBEANTEELED T & RHELTHA 5, AHE TIZEIIL 748
BIROVWTOABH L THAED, —ROERHICOWT, ~1 Fa s 5 7 EBEORE 2HEHd 5
TENESHOBETH %,

158, AWABIB T AHEO—IRIE AR ARBHITE Y 25 2 2RI LIz,

5l M 3wk

D RS « QRN « ik« IR | EORIRE O e LI s 1T 5 3 Do /NI AU,
BORTEEL 50 1 115~127 (1978)

2)  FRFFNESE « EEEET « SR ¢ Uy IYERIC s T B 80250 & WS e >0 T, SOk 55
162~181 (1983)

3) SR o HHIATA « FEEE ¢ BT A L BERS L HTHR O BRI DV T ORRE, SURHEE, 52
83~90, (1980)

Résumé

To clarify the influences of a hill-side check dam on the hydrographs at the lower
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stream, observations of discharge at the upper and the lower stream and groundwater
level in the sand deposit of a hill-side check dam have been made on a small watershed
(0. 40ha) in the Kiryu Experimental Watershed. One rainfall event made two peaks on the
hydrograph at the lower stream. The first peak was formed by rain-water gathered on
impermeable area near the lower measureing weir. The second peak was formed by
percorated water through the sand deposit. Lag time of peak discharge between the
upper and the lower stream varied with the discharge rate. In the case of high discharge,
the first peak was absorbed by the second peak. These results has been simulated by the
saturated-flow model solved by a finite difference method. In this simulation, the
hydrograph at the lower stream and the variations of the ground water level have
been estimated from the hydrograph at the upper stream.





