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ANALYSIS OF GROUNDWATER FLOW
IN SMALL MOUNTAIN-STREAM (1)

by Mutsumi KADOYA

Synopsis

The method of estimation of the groundwater flow from rainfall in the mountain-stream has
been discussed in this paper. The increment of the groudwater flow caused by rainfall,
4g9=qs—qo in which gy is the groundwater flow at the end of recharge and go at the biginning
of rainfall, has been discussed based on the model constructed by the following assumptions :
(1)The drainage basin is simplified into Fig.2, (2 ) The recharge in the groundwater layer
begins after the capillary void in subsurface layer has been saturated. (3 ) Its intensity is
illustrated as a part of the infiltration capacity in Horton’s formula as shown in Eq. (2)

According to the result, it is clear that 4gy has been affected by various factors related to
the history of rainy and dry period. As the first approach to the mechanism, however, it has
been examined that 4gy is practically estimated only by the total amount of rainfall, its duration
time and go, using the hydrologic data in three small mountain-streams where each basin is
about 1 km? in area,

In order to more approach to the mechanism, the following characteristics have been
theoretically considered ; (1) the deficiency of soil-moisture and the recovery of infiltration
capacity in dry period, (2 ) the successive diminution of infiltration capacity in rainy period.

Plenty of data has not been got yet, so it has been suspended to prove these considerations.
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Fig. 1 Distribution of infiltration capacity. Fig. 2 Schematic model of
groundwater flow.
fe=0 3 t<to } (2)
—f—ety ity

Kol /ics 213 Fig.1 ®adc DA EhbANEOL, LTI XRBEEEL DA
BA (1) RSCEHNBELR LA S 0L, R CoEEETERLTOER (7) ROBIZIZEAER
ETh b,

— R KB & DI~ DHTR KL ¢ 13, Fig. 200 & 575 model 24853 2 &

g=kghll
oM ceereeitieii it i i i e e e secrete e sttt et e s aseraseerasennttiarsannionans (3)

T TIT kg (ZHFKRBELDEKBE, RIZZDAE, | BRBESTH 2, KT HR I A QLRI
UTHE(LT 508, HA E—EICGENET 3 &, ) @ QHRRNHTKREE Szt d 2L 25, 7
KE~OFUKOHFIMRBER § &9 5 &

g?:i—q ................................................................................................... (4)

(3), (4) KBLU (2) K&, 9% md/s, fEmm/hr ORFIC, FTAMBERE A km?2 L4 2L
RAHFON B,

1dg, . _ -
1\7147+q_2_fc(1 e

BEy et (5)

_A
fG:3*6fp



FE ¢ LIS D K RRHT) 595

i=0 551, t=0 DEEDI% g & LT

Gege™Mb e (6)
%0 22513 t=to ILBVT g=goe™ 153 RMHEEMOT
q=fc{1—e—M d-tp —b—_A/-IMe-bto [e-M -ty — b -ty ]}+q0e-""f ........................ (D
—pERIC K 2 HT KR HEMER
490=4r—40
=fel1—eM sty _b_lM_Me—bto[e-M(tf—to) — bty ]}_qo(l_e—mf) ......... (8)

WPNIZEE IR fo KDREBOVBTNICHILTHLC L, THOEDEA to, tr FEEANITIIAY
ThHaH, tg & qo DIREBEFRELLEET AL, 49013 g DH B TIZ g9 BRELBBIFEKRES,
ZOWFANLTRERT 2HADOH 5 LBEREIN S,

3. dbikk& 3 /NI E ORE
Bt L&D &9 3401l (A=1.08km?), ##)l (A=123km?) BIOTFHII (A=0.91km?) [Fi g
NOIKBICERET 2/NTINT, BRD X S ICHIRRIZE K O/NIIHBETET 20T, TALRGNEE
NN ES, WhBENE EEEL, 2ThBEKREBICHICEDERTEIAFE 6 ARALBRObOEE
ALl7,
(a) ERHB REDBRZEIEFREC oy b LTEKFRBOTEELS (6) ROM 2k 3
L, BINEBIREAEZDHEREST, EIZAES ALEIDZN % b FE L TROEDE SN,

00

ot

00l
o1}

00I

00l

!
15

Fig. 3 Hydrograph in Chama River. Real line shows the observed hydrograph and dotted
line the estimated graound water flow
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Fig .4 Relation between increment of groundwater flow, rainfall and
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