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TWO DIMENSIONAL ANALYSIS OF GROUNDWATER FLOW
IN A WIDE ALLUVIAL FAN BY THE TECHNIQUE
OF FINITE ELEMENT

—Studies on Groundwater in the Basin of the River Ta (4)—

By Taro Oxa

Synopsis

The applicability of the finite element method and its improving technique for considering
complex inner and boundary conditions are discussed for analyzing the two dimensional
behaviour of groundwater flow in a wide composite alluvial fan, in this paper.

First, the applicability of the Galerkin procedure is examined in comparison with the ana-
lytical solution by Hantush for the idealized flow of groundwater in a leaky aquifer.

Next, the inner and boundary conditions are examined in the research basin of the River
Ta surrounded mountains and three rivers. In this basin, a number of pump with small capacity
are operated to supply irrigation water for paddy fields in summer. These pumping stations
are lumped considering their areal distribution for simplifying the numerical calculation.

Recharges from mountains and ground surfaces are estimated by the series tanks model for
the long term runoff analysis and the simplified model of the vertical percolation in unsaturated
capillary zone, respectively. A system of triangular network is drawn considering the inner and
boundary conditions.

The results calculated by the Galerkin procedure with the ingenious calculation scheme by
which the introduction of complex inner and boundary conditions become easy, show good
agreement with observed hydrographs of groundwater table for the period of seven months.
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Fig. 3. Comparison of numerical and analytical solutions.
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22T, COBRFTRBKBREER, BKBRECOOVTRERLEZNC LT S, 8T, HEFFIIARHE
FEHR COEKRR X D EKEBEIC 6] m¥Yhr DEERETOSH, < OEERVIHEHRITERER
2HEIDISFERULED o120 LS - TREICIDEDIY, BRINIKEB O EKBEREIE 113m%/hr
ThHdo. BBEMEEROIBIOES EEKBEMSBRLT A EE2EE LT 7.5m?/hr & 2.5m?/hr &
Uteo T 1o, F 0,05, HRIMREL0.1, FREIDFEKFREE 0.00036 m/hr EX% 2.5 m, K
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5y 4t % 4.0 hr & UTHENZED . 2T, FREMR—HRNICELONTVS bOIHELTRED
2, CHUIBEMTRO LRI OEE AT KSR BT Z C EAMELTED . Tbb Dk
ERIOBEDEBRBIGEMEE L > T B,

3.5 FERRLER

DEDEIIC UTBLAEERLD, HFAMN Fars 72EEREXLUT Fig. 14 1, /<M
T484FE 4 300 (B/k#) &8 200 (BAYD OHT/KEHELE Fig. 15 1ORT o I T/KBLERRAASEEF
NEBRIRELTWS 120, MITERAKCOOTOEREITHC LRIWHTH S5, Fig. 14, 15 TXD
HEEROBEBNEBLE - BB LI ARDEHI R EHBNSPITIE -1,

(1) SRR OB TFKAZ, ILIHEESEEALE T 150 m~190 m, EHEETH 85 m THELH I, KH
PRI LTEY, FKARESPEDATHS. Lich-TRERLD DM T /KEAROHERLERS
LR KRIIC K SRELEE L, SRS ROERERENT 3 &S TEINS. LML, 2T THELN
TOVAHEMARIARABHTRENEZESHRELTEY, COMTKEITEEEBORER €T VLDE
A REMED S b

148

Higashino

A

‘‘‘‘‘
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-— Qbserved
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140 !
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Elevaticn
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y
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Fig. 14. Observed and calculated hydrographs of groundwater table.
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Fig. 15. Calculated contour lines of groundwater table.

2) EERSIGEOEFOHEUGER TR & SIZEMC D 27T K EASBINS 5, STEERT
B3P IEMTKERER-TED, BEOMIIED OR—HDBRD o b —~HEEHNIKIEINIRYT
BB, EEHICGIVEESTR, BRAOH T K EFEWI 20 THD, HERRIENERERIER
LTW3, 2DkdHic, EESMTTRAEEROFIERESE DTV SD, Tt EEROMBRHKL
BEHTHD, TV KABSEBERCECRES CEBFEREEZZ SN bE. COMFTIREMES
HWEBRREZEELTELT, ChLICDVTREKBERPERES VERDEEL L SICARORETH
B0

(3) Jb# - EMROETHCOWTIR, N TAMR»ED KL TWAD, ZOEIEHIIRIE-T
WAoo THOLEAERIRY S PO T REHEZRLUTHEORKML, AEEEREHMLOKEIIELE
RUTWVBe CNRFAFRHRETRE/KESBREMINIIDTHY, HAkEE—EC 100m¥/hr & LT
LILHBENDL LI TH S,

P - A - ZHBRRARDSZ DERSID D, HARSROBKBERSH LTS, HEHRG
HAERELBHRL—B LTS, 1278 AOBKHOBKERBLFELTE Y, ZROKIIRERE
IKEEBEH DR FICITIRIEIC D - 1o EMTFHEN D CNDHRA4 DEKBOBEBIREEFANCHAL,
TNEMT KIS ¥ 5 C &8, HREERLOTHBMER ERIAIRTHZCEERL TS,

(4) Fig. 15 X0 RFTHIRbOEENH T KAHBNEE LD B ERDESTH b,

(1) EFIEZRBRBTIRESIEFREEELD, HEOOMTRERENDD, £ORWHIM/NI~
WEL, —HIHEHIICH BFEANRB LT VB, 153, COMTHMTOREERD SO T /KRR
135 25677 m? EHEE & NI FAEKIMICIIHIRAK THIOKIET 058D b0 508, BKOEEEZT S
BEARTZOETRERAEL, EERAITEMEDNAE N,

(i) EEIARFRTRER I &I LR ST K EESH D, KRN, —BIEEAk~
WHLUTWE, ZORBICBSHOEKBEENELETZH, Bk TAKETR, LTI AEL
A5, 105m O TFKESHRID TRATRIZLAERD SNE.

Gii) A - @R 105 m OMTFKESHICIEE MBI TRIT LD NS V. 2hid, To
HUROHT/KIZEN & B DFEERL ZFTOEY, TNETINLOFEINOERKBEET S LK
&, BAROHEBMERESENIKANGHEDRESEMLEVEY, MTKOEHERBDOIDEEL OGN
5,

— 18 —
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4. H & DB &

AHE T, WFKOVERFICEREREEZER U, SFKC - KSR OB /KEMZ4H U TR
HTRBEE MBI simulate 32 FH: & BIRBANOBEHICOOTERAH, TOMREZLDD &
ROEITHBo

(1) JRUoic, #7—F ViEEER U AREHRIEC & 2T KO FEBATEERER UicD B, kKR
KB 2 BGRIZE T U, Hantush OERBEOLE XD, OMEOMEEEER U,

2) >¥ic, FWKEOBBRREC OO TR UIRER, MAECEEN S KRN0 TRAE 4t K
HORMBTREN LT HAEERERDRNC EAHUW Ui, COEMMEEZANVEC Licky, s
PEEECENT 2 BARRBON T KT BOTHREOREE T 97 5 L OFEMTHEE S - 1o

(@) HNFHTOMT/RBIFERZ, BRAN Frs s 72080 RIERLTEY, ZZTERUR
TR 7V OBGVEE AREEEPD B EMNTE I, B8, SRORMNEEE LT, BAEORKZER
M, WKEE B D FHE DR & T~ O IR AT IC O B RIEERO MBLI HEE L O, 15 &8
BT

RO EBBBACCENETEE (AR50 ROEENKEN - KERMMESNTE (BRI
S X DHKKER) OWESMEE LTIT->12bDTH 5o

HTKHE - BRCEB LT, BEREHTOH « ROAERRKTNIEHORE - BLOB I EE 1L
&, 7 FEM 07 077 AERICHE UTAZRERE RS L ER - HBLBRSFE» SHREH 5215
T ERRUHMBERT S, BB, BHEIEICE, FEAEHRTER R EEE e v 2 —~0 FACOM
230-25, 1LEEEAZCFRD FACOM 230-48, RUPKMEFHE v 2 —D FACOM M-190 2 Uiz L& HE0
ERE
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