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AN IN-SITU TEST FOR MAINTAINING THE GROUND-
WATER LEVEL SURROUNDING THE LAKE BIWA

——Large-scale recharge canal test——

By Koichi ARAI and Takao UNO

Synopsis

From a series of geological and hydraulic investigations on the groundwater problems
in the inland region around the Lake Biwa, the authors ever assumed the water-table
depression in the inland accompanied with the variation in the water level of the lake
which may be expected as low as 3m. The results were about 3—5km from the shore
in the eastern side of the lake, while as far as about 2km in the western side.

The present report treats the mechanism of formation of the water-curtain which
appears on the seepage from a canal when it encounters with the natural underground
flow at the upstream part of the canal. The phenomena are proved by seepage exper-
iments using sand model in the laboratory and also by in-situ tests performed at a shore
of the Lake Biwa. Thus it is concluded that such a mean using recharge canal with

suitable scale can be adaptable to maintain the ground-water level surrounding the lake.
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FHREEOKEKITRES 400cm, 1§ 25cm, &EX 50cm OFERETLIMEKETH - T, L OHHEF
JEE 300 cm DELMEIH T AED I - T B, COHCEX 315¢cm, g 23cm, HX 40cm OEHY
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Fig. 1 Ground-water flow system in the sand model experiment.
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BERLAMCEEIN DA, FBE LT ERMKAL b 2—BffoBE GERMRIAER) LTE Q
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Fig. 2 Rise of ground-water level due to seepage from canal.
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Fig. 3 Growth process of water-curtain and flow net in the steady state.
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Fig. 4 Correlation between the rise of ground-water level and the discharge
into canal.
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Fig. 5 Correlation between the rise of ground-water level and the dis-
charge of ground-water.
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5T B, THbbH T AENKFETHIUE, KELEFIIKENOEAKT L > TOLPARFEINZ DI,
HBEOBKENSEARCIBRED D, TORAEAEEZ L > TLTHKEILOEBENK LS &KL
ERBRWB LB LB TE, L Uit bRBAKEZE LB ETIE, MTKEO EFIKEILDEA
KiC ko THERC L b INDBDOTIEEL, SOEAKNFLKBEEEBRL, KL ERIHET
LIRS N D,
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®IFETHERD X5 D,

(1) BZEDOHT KA & IEIE TR OHIF KL X OEHE TN E T KL

(2) HWTFAEOFERNS LGN,

(3) moBENL L OBENt.

(4) HIROFXFB L BHRNT ER,

(5) BfFT5MEBOKBEEY ORE & M & OKEEH,

(6) REKHRE,

—WESEDH LD Table 10 i1 1 BEMER MK TO BKBER X BV, KikiE B=5m, BE»5H
KBAKEEFTDOEE Ho=3m, KKBXVHEE COMEE /=300m LLT

e (2)

o2 l, KB XU K i1 fseEhiss
YRAWTEAHEX CEN L BEREY w5 L Table 1 L5k, Zhis FRoFHEOKE»SDE
EREAFKETH S (Fig. 6 2R,

—%, BRDOFAEROERL S L LT, ET LT ALY EE LR S5 -b B BEREY
ZHXTEMT5 & Table 2 DX 5 THBO, ZOERDEE,S BN 7 Y — 7 TEO BREOTWRENEY
FAXTHRB &, WEROFEHX (BE - FHIIFR) )R T oXic X TRENEATE

Table 1 Discharge which can be poured into ground from canal.

Coefficient of Rate of discharge @
Region Site permeability &
(cm/sec) t/min/km t/h/m

The Yasu and Hino Maki 1.40x 1072 11.0 0. 66
The Echi Yanagawa 5.53x1072 43.6 2.61
The Inukami Hassaka 2.92x1072 23.0 1.38
The Ane Yagihama 1.74 1072 13.7 0.83
The Ishida Nukigawa 4.00x1072 31.5 1.89
The Ado ) ‘Warazono 3.60x10"t | 284 17.0

Table 2 Discharge from canal necessary to maintain the ground-
- water level.

Region Site k (m/h) Q (t/h/m)
The Yasu and Hino |,  Ayame B 0.54 0.04
The Echi Yanagawa 2.00 0.20
* + The-Inukami - Hassaka - - : 1.06 0.13
The Ane . Yagihama 0.63 0.04
‘The Ado . . Warazono 12.9 0.62
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Fig. 6 Plan around the Lake Biwa.
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—VVY7ERIVALE, EBMO HEIIMER (T.P.85.7m~85.8m) X h# 5m »5ELPE,
ThUOTORLEE LD, BRMTKELMME,D I1m Richs BhKZ 5E 4/1000~5/1000), =0
PDRBIILRET 2B TE, T.P.83m Ibh EFThERIVED, THIHADE LOFD1Ls,
Lichlo TBABII LRI EBIFCH S, TLWBITIERACE Y o oh TREIRETMEACHD, X5
CHORERLRPPHL Lo Thb, FiEBREL L ToA VEREIMADLAED, ZoBoFhy v XRESH
THRE BDLRS,

B U TR T AR BOEREIIBIFTH 545, HEELH A CIERCHERS
X5 ThBH, HEBEDOEKMECOWTIE —FFEDCTHEC L b Z DN T E=1.5x10"2 cm/sec DFEXFHEHAHS
BHHEA TN, SEIHED THARB LT oTc s 2 AT k=2.7x1072 cm/sec DEXE 1=,

5.3 RERMERX

FREBRORE O OHEBII-EFD LY THLH (Fig. T BR),

Dmma;ed;l‘/. ';:J)::I Reoﬁngea‘i[ch(aeek)

gt U M‘
¢%‘e’4‘

_ 30m T m

7. 85.700
N yib
' ¢ BSL=TP 8137l

83.433
o

§ 82.833
Fence § 82.000
: =
o S :
S

Fence
! 8y 1
%.249}1.500! 3.000 ! 2.000 ! 2.000 !

Seclion of recharge ditch

I T.P. 85800

84.000
83.000

Fig. 7 The site institution.
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FERETHEL X5 1.5 BOBFOERMOZA b v—F —RRE IR T 5, KfLitd LTI
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Unit oo

: Digital Pigital
Unit 7 volt meter recorder

Fig. 8 Measuring system of ground-water level.
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Fig. 10 Behaviors of ground-water level during the in-situ test (2).
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Fig. 11 Flow net in the steady state during the in-situ test.
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Fig. 12 Flow net in the steady state during the in-situ test (2).
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Fig. 13 Variation in rate of drainage and recharge during the in-situ test (2).
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