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Studies on the Groundwater in Alluvium

. The Ettimation of the Unconfined Aquifer Constants from
the Attenuations of the Tidal and the River-stage Fluctuations

—— Nahari Town —

Kunihide Crixkamck! and Masaharu Konpo
Laboratory of Water-Utilization Engineering, Faculty of Agriculture

Abstract : Nahari Town faces to the Tosa Bay on the southern part, is bordered by the Nahari
River on the western parts and is surrounded by low mountains on the eastern and the northern
parts. The alluvial plain of the Nahari River has the unconfined aquifer, and the ground-water
surface is changed by the tidal and the river-stage fluctuations. The aquifer constants are estimated
by means of the attenuations of them. Namely, they are analysed by the harmonic analysis; and are
recomposed with various transmissibilities kH to obtain the ‘best estimates of them. The results
obtained from the attenuations of the tidal and the river-stage fluctuations agreed with each other
well. o

The standard formula of the attenuation is as follows
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Table 1 Tidol constants at Katsura-hama gage station

Constituent H (cm) ] K ) Constituent H (cm) K ()
Sa 21.0 147. 4 Nz 9.2 169.5
S, 31 80. 7 ve 1.6 2357
M,, 1.6 30.6 Mo 49.2 : 174.7
A 3.6 158.5 L, 1.1 . 179.4
01 15.6 167. 8 Ty L5 178.8
My 2.8 178. 8 Sa 2.8 199.4
Py 6.9 186. 5 K: 5.8 L2
K, 216 190.5 Ms 0.6 ° 355.6
g2 1.4 2216
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Table 2 Values at the beginnings

Item s P ] h P N
At the beginning of 1971 327°.35 343°.31- 280°. 00 282°. 44 325°.95
” March 57°. 41 6°. 57 58°. 15 0°. 00 , —3°.12
” 20th day 250°. 35 2°.12 18‘;. 73 0°. 00 —1°.01
” 15 O’clock 8°. 24 0°.07 0°. 62 0°.00 —0°.03
Total 283°.35 352°.07 - 357°. 50 282°. 44 321°.79

E=—6°.19, y=-— 6°.86

v =—4°88, 2,"=—10°27

LEOREBR Votu 2HRNT2HAOKXBBROEEREED T Y LOHERE LD EHH
%FbHTRE Table 3 DESKRDBC ENTE 30 . ’

Table 3 Formula for each tidal constituent

Constituent . Formula (cm, hr)
S, 21.0 cos (' 210°.10 + 0°. 0410686 t)
Sia 3.1 cos ( 274°.30 + 0°.0821373 t)
M,, 1.55 cos (—180°.24 + 1° 0158958 t)
Q 4.14 cos (— 35°.48 + 13°.3986609 t)
01 17.96 cos (—113°.50 + 13°.9430356 t)
My 5.94 cos (— 15°.80 + 14°.4966939 t)
Py 6.9 cos (—274°.98 + 14°.9589314 t)
K1 23.61 cos (— 99°.10 + 15°. 0410686 t)
a2 1.36 cos (' 74°.38 + 27°.9682084 t)
v 1.55 cos (— 8°.44 + 28°.5125831 t)
M: 47.8 cos (— 27°.02 + 28°.9841042 t)
L2 0.80 cos ( 81°.49 + 29° 5284789 t)
T2 1.5 cos ( 104°.18 + 29° 9589333 t)
Sz ' 21.8 cos ( 158°.64 + 30°. 0000000 t)
K. 7.24 cos (—193°.89 -+ 30°. 0821373 t)
N2 8.93 cos (  46°.90 + 28°.4397295 t)
Ms 0.57 cos (—314°.08 + 43°. 4761563 t)

* Katsura-hama tide gage station
t=0: 1971. 3.21. am. 0

PlED LS EHET, ETRONCHEERIMTT TOMEEHETL, WMHRE L —KT 3 L0
Bico WIKHRNEFM TOMUIZREEREFMDOZAIKBEERAZ L LICLDB SNl KL,
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Fig. 3 Groundwater model along coast line
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Fig. 4 Groundwater hydrographs at Higashiyama (Peaks vanish. 2H =1500 nf/h)
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Fig. 5 Calculation of the (kH ),p; between the coast line and Higashihama
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Fig. 6 Groundwater hydrographs of Higashihama
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Fig. 7 Groundwater hydrographs of Tachimachi
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Fig. 8 The Hydrographs of the Nahari R. and the groundwater level of Hinokuchi
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Table 4 %H between the Nahari R. and Hinokuchi

Period | kH (m?/hr)

No.

1 1970. 10. 9. am. -8 ~ 1970. 10. 10. am. 8 6,486
2 8 o~ 1. pm. 2 3,313
3 ” 1. pm. 1 ~ ” 12. am. 5 2,739
4 ” 18. pm. 2 ~ ” 19. am. 8 4,167
5 ” 20. am. 9 ~ ” 21, am. 9 4,167
6 ” 2. am. 9 ~ # 22, am. 9 ) . 4,236
7 1971, 3. 25. am. 12 ~ 1971, 3. 26. am. 12 ) 2,740
8 ” 28 pm. 5 ~ 7 - 29, am. 12 2,850
9 ” 4. 5.am. 9 ~ -4, 6. am. 11 - 3,432
10 #  6.am. 8 ~ # 7. am. 16 . 3,482
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Fig. 9. The hydrogrophs of the Nahari R., the groundwater level of Hinokuchi
and the calculated value of it. (1) :
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Fig. 10 The hydrogrophs of the Nahari R., the groundwater level of Hmokuchl
and the calculated value of it (2)
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Fig. 11 The hydrographs of the Nahari R., the groundwater level of Hinokuchi
and the calculated value of it (3)
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Table 5 ZH between Tachimachi and Hinokuchi

No. | : Period | rH @mo
. 1970. 10. 14. am. 2 ~ 1970. 10. 14. pm. 2 , 6, 026
2 # W pm 2~ ~ 15 am. 2 © 5,871
3 ” 15. am. 3 ~ ” 15. pm. 3 - 4,506
! 2 16 pm. 6 ~ 17 am. 6 6,479
5 ” 17. am. T ~ ” 17. pm. 1 5,538
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TER LTV 2k, Ht+OEBCL3RYOENOICEDHH >1bDEBbNE. ORER
WTRDBE EH=3,800m*/hr &30, 3 TRODAMBEFZ—HLBAYREEEZL 2, LA~
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Vo ZLT, H=30m TH305 k=13.52 cm/sec E735%0

7. & & &

Pt ofRr s, RHXIGHZ O 5 SLATIC o TOZEF B A PRHH & B EAE O BB
DR & TREKEBRD DR ODRE T E#EFEINS. IBREKMH TR H=30m, k=
3.52~3.80 cm/sec TH YV, FHAMBHTHICEKBR L > T B0 WHDHHETIZ H=20m,
k=2.08 cm/sec THolco 0%, AMROHTAMEBKTES >TNB L LRE—Y ¥ 7N
Mo bHET X D,

»H & E

BARFEERDZDICE AV SNBHHEIC Hazen N1 EDARIC X 5 HE, BkEERE &2
HBM, CNOBKEN - RERMSEDEY DFEBLETH S S ACEBEELMREDS
e CCTRVZHTREOHRELFIN L TSKBEREHET 2 HEE LRNEETH Y, &
WA DS O DISECTHET 2L L8 TE %, idh, RENMR O X 5 K ERK OB ITKE
Tl Darcy BIO@EAICHMEDH 28, FERE A IC U THEKE R OEBHEEME DK TR,
BIKBRBUTEBEAIC R Lo

AERSCTIT » BRI SRR EE v 2 —2FIA Ulco BRICEBOREICEB TR /42
RNy, #7077 A OIERICH 1A THO 1B REA B I L0 5 BRPOBERT 5,

2 5 X #

D SEBRIBIE - BT - HARMRAS  MEEAENK T OBA I R OHEEI DV T, L‘séi‘{‘i:l:*—trimm HH42
=, 1972
2) PERA I, 4EBT, 1940



340 AR SRE Bk BRHF 205

3 ETIBR - ERTIK - REWH - PEULOMTKICET AT (1) #ille Fichk S RESTFRAZEDIC
WT —HHIRBR —, BAAEEROIEHREEI9% BRRY, #8S, 1970

4) AR - BEKEE, EXENG, M3

5) BRKEET : KM - BEE, HE pp. 205~210, 1957

6) EKER - RALE - il Bt : REBRENTAOEBICHE T 3015, LARLMEUEENMBIEY, pp.
J11~314. 1969. 9.

(IBF474 9 H30BXH)
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