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ON THE WATER BALANCE IN ARA
EXPERIMENTAL BASIN

By Yasuo ISHIHARA and Shigeki KOBATAKE

Synopsis

This paper describes the relation between soil moisture profile and groundwater runoff in Ara
experimental basin, and the quantity of interception and evapotranspiration obtained by water
balance equation. These results are as follows:

1) Observed groundwater runoff rate increases when soil moisture of 50~100 cm below the
ground surface comes up to the maximum capillary water content.

2) The amount of interception by forest is about 3 mm.

3) The maximum and constant evapotranspiration rate of 7 mm/day continues about 1.5 days
after rain ceasing.

4) Evapotranspiration rate decreases exponentially during 1.5~13 days after rain ceasing.

5) The steady evapotranspiration rate of 1.2 mm/day appears from 13 days after rain ceasing.

. £ 2 » &

Bk oFl, KEHE, RRERITEL S KHELE FOMELEBT I LDIE, TFE—IK KBRAT
ERTAHEAETEL(BELATRRAZ b2 RHABOMER, FEREB{fAcbhTdD, %
YORELRDTRNLH, ZORMICONTRRBHO AP L ke £TT, WARHBOVWAINSOD
BEEHLINEETRCEHLL, TROOEBITL - CHEN X MR LWL HITT 57001, THD OFE
T, BEROZFBIRRERS L CRRBER ERELT, 8l - WEBTEDRTREY. bhvbhd,
UbBMICHEAT 2HMNOZNFNO LHRCHRBRHBEREL, FEOKXHFROBN - EEFTE-> T
3%,

LinLaHh, BRI 2BHENE, ARYELL0L ) CHBENEHEHEL 005, EHITHE
AETH-> TIRAMIZ LIS NENI DI H-C, HHBEOMHLREZEREZ>TVE,

Lok) BEe, HHEARKYEROIRE DL, HRTHEME LT, WERELZAXERLHEET LD,
KINEWFERL S bR Do AXA ) LEBAY L, RIMHRRMENEE LT, EE LTHWE
WRCEARBRE L, LHRPOBEL L UCHTHRHEROEMERAE LTRHLTAZIDOTH 2,

2. AEBLCEASE
HEFRARBRBAOM S B (0.18km?) T, WE, KHBOMTEY 01ad, LHksd L UHBTH
bOHMBOBMET % 5 oo
FHkMZOWTR, KROAOMEOHEH PRI T, TTHOKSMWERLE v 2 THBEL, 20

BRERTIE Lco BRMER 1 2HTH 24, HhEkHbORE, 5, 15, 25, 40, 70, 100cm ¢ 6 T,
3~4RR1EoAAT, Bkt EROA[EL. ZOHET vy 7R 3EFHRERLLIOT

-1 —



132 HAMI KA FERE 145 B (. 46. 4)

by, ERYMEAESIHFMRDE VEABEOEMDEdh - 20, SRREAELEELERL, J0Z LXRAR
BRI I N L EBEN L ORBIR- 722 kRl Twa tBbhn s,

DEW, MTFAKBIZOVWTR, W3 T %L, ThELEEELLHEL THENET S &R
BTHb, Lil, BB ELTAL L, LERTIKEBBELTWT, 208 HE»TFH,HERKH
HHLTWT, ZOTFHMCA Y ROMBBERENRTNE EZ AR (Fig. 2 FoEHOBT), FHEAR
AR E VY, BEREBHELEFALEZA (KFoWBOEH) T, BRKS2E LEL L oMM
HARDLLIABD 5, 37, PFEAORFELLAKBLARTVE LA (RFOOHIOEHR) bEAIH
2 (Ihbord, QITRARO—BIZOWTOAER L) 20X ZRB O HHAEZHTFAIEL O—8
THbLEz2, PO XHOEHIZL W TREOME LT > ZofEOREEEH Om TH Y, #

59 o

—in 2
2
L.

.
: {
S
9, -
N .
544 /f > W
E— c
=
¥ ° R :
0 300m >
e e M
x 6

Fig. 1 Topographical outline of the ba-
sin, in which numbers show the
height in meter above sea level,
W shows the weir system of water
gauge, C the channel system of

water gauge, R the rain gauge, ? {

M the point where soil moisture

is observed by gypsum block, Fig. 2 Detailed map of the points where
and G the point where ground- soil moisture and groundwater
water runoff is observed. runoff are observed.
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Fig. 3 An example of observational results of rainfall, river flow and groundwatcr

runoff, where Q shows runoff rate from Umegatani basin and g groundwater
runoff rate.
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Fig. 4 Observational results of soil moisture profile expressed by electric resistance
of gypsum blocks.
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Fig. 5 Transition of soil moisture profile in increasing state.
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Fig. 6 (a) Transition of soil moisture profile in decreasing state.
(b) Comparison of soil moisture profiles at a dry day in summer and autumn.
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Fig. 7 (a) Soil moisture profile when groundwater runoff rate is high.
(b) Comparison of soil moisture profile at low and high groundwater runoff rate.
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Fig. 8 Model for water balance in Ara experimental basin.
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Fig. 9 Relation between amount of evapotranspiration and the time elapsed after
rain ceasing. Mar. 15 and Apr. 2 are in snows.
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Fig. 10 Relation between evapotranspiration rate and the time elapsed after rain ceasing.
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Fig. 11 Relation between soil moisture at ground surface and the time
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