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Analysis of Water Balance in Mikata Lakes for Water Resources Development

Munehide Isnicuro and Ryoichi Oonisur

National Reseavch Institute of Agriculiural Engineering

Abstract To examine the amount of intake water from Lake Mikata, water balance of the Mikata

Lakes is analyzed numerically using a water balance model with plural tanks.

As the lakes and sea

are connected by short channels, the flows through the channels are approximated using the Manning

formula.

The numerical solution showed good agreement with observed values.

The results showed

that the inflow rate from downstream is affected by mean tide level, tide amplitude, precipitation

and river flow.
Lakes.

The results also showed the characteristics of the water balance in the Mikata

That is, the inflow rate from downstream becomes larger in summer due to less precipita-

tion, less river flow and higher mean tide level in summer, and the influence of the annual change

of precipitation on the water balance is larger than that of the tide level.
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Calculated flow rates through each channel



_BESAF

FRMNEF 1255

. in

Seto
out
Pt
Sapamopson

in ..

out

Suigetsu-suga

in

Urami-
out
11

, .
Bhblbonaond
bttt itS

LT TR

| Mlxl“{
ikt

in -

“ “ll
1

Fig. 9 %E&mﬁoﬁﬁﬁﬁ(hu%m

Calculated flow rates through each channel

out
Seoanonanmnd
oooozooooso

‘Hayase'
1t

x10°m? [

2.0

in

1.0

10.0} //_\/\
- - - N ——
3
5 - A\

20.0%
x10°m?

Fig. 10 #EI5H 7 — ADWFOAJMME - WHE

Monthly inflow and outflow rate of each case

2T - MK E% fiidi o Table 8 R {R48
WIREELLTELTY I av— L, ThFRhOER
DEBEBERONCT D, YIialb—Y g VERBO—F L
LT, @FEDARIME% Fig. 10 iR,
BkBEY—EE L, 9ARFHERIRA L D5t
Case 1. Case 2 OFEERN D, FHEMIE L&
BABAETEN S 105 E Edvbhnb, —H, HHEEL,

24

SEHE B O ERZT B DD, KBNS,
X OEEINPZ 0,

BIWOIEIES 22 & L Case 2 iz, Casel
DUFE L VERSHL, REIKEVCEFIREI S
BT ENbhB, —F, MHED Case 2 BEREL e
5300, RIEBOHEREICS 2 5EE, BTN
Lo

fEXE - TIHABRDORDHELHLNMCTHDI
EEic Y —5E & L1z Case 3 pEtEFEEND, BAL
(7TH - 8R) cH#itEN&< b, MEER Ik
BT ENbhb, THhIESFNELOEE ML L,
MR LR, FHEMECRICE L, T
B A RN 5 & &A%, Case 4 OFtERZER
DB THLATH S, ZDBED, KBRS XS
SEH B L D E, BEREICE U,

DEoERM S, MR, FHEMIEL, #ywo
BIENKEL, BKERDRLNZESELS LB LD
NTHBo

4. S8 - BAKROERENKNKCERADIEE

BIEC 3\ T, SHEINL - FBKE - FIEA R B K
ERBCHEELEZ BT EXZRALMC LI, &2 T,
BIL10EHER D r — A < [EKI0FHER Dy — A « FED
r—ARRETBEZ LR - T, SEL - BKEDER
EVKIRF G2 D BRERT D, Y iab—v gV
BROFIE LT, BWFEOFE - BIL10ERER - BK104E
WRELr — A0 lfEE %, Fig. 11 R,

BILI0GERER D & — 213, FED Yy — A L b A
Boted, WIARMELELIRY, i, HEGKERED
NN OB EELZ T TEBNKEL LB, LidisT,
AREHRE - MEER, PEOr—ALHELTHL,

X 10°m°
. 4
20
3
)
10 4
8 (R
_104 S04 H
— %k 104 FE R

Fig. 11 ¥R O AR#MRE - wHE
Monthly inflow and outflow rate through- Seto

* MAOFHHHEEME, SHHWTH20H, XATFHTHE6ETHY, «ii
AREHREHEFRCE LT, ARMLEIRE TRV, TITR,
KR OB OEE AB b AHIHB/TER LI,

Trans. JSIDRE Oct. 1986



KERBZETE D 7o d D= FH EBED KIS

BWE AN, EEHORYSHEI,
&, RHE, PED 1.05 fFL7c b,
BEKI0ERER D — A1, oy —2 X W AIFEAR,
BEANOEEREKERD R TD, ZERKERHES
Pl ihe Fi, MIMAR - BERKE R DIWE
213, MEOETE LTHIHR, NELoOMELZTR
T h, FEHRKESHEEDSL 8D, TR
AT, EHEMORBERER, FED 1.40 £, RitHE
13, FED 0.72 2L B,

BEXY, EEAERET, S EBKEOFEED
HEYZTHH, ZHEEOKNZ G 5HE I, &
KEDEREDFHNKENWT EXELL ET T,

LD 1.20

V. ¥ & &

WA WD, KE THEE LIEH BB oK £ 5L
ELT, HEKthE T 2ER L, BEREREZE
oo

ZOEFAEACT, AR - BKE - TIIRAES
ZHHEOKNE G 2 2B YL LTS,

© FHEIIEL D L, ERKERTE - MEE
EH %Lk,

® BYORBIKEL LD E, BRE - HHELD
%<5,

® AREKE - WIMAERS I E, HTREI I
L, MHEEIEIT S,

SHBBEOKIEHER, v 2 V=Y 3 VORER,
KDL THDI Ehibhols, .

@ Ly, BKE - FAIRARENS S EHEMMN
B e, BEKE?DOMERIRSL, HHERDK
Vo FRIZF L, B, BKE - FIIRAER D

RIR%(126)

BRI R o, BEKKED S O HEHEML,
HHEERBAT B, LrL, BFEEIFEEL DD
HEBETH 5,

@ HEEFKEOWEOEREI, BKE - WIIKEA
B2 PHBLoBVWERCL, S o EY A
F, £ XY ATV E— 7 2H/#i<,

® HAELETHIREEIOKEL SEoE{bc
RIELTET B2, LROBERKERY, HEL0OK
ERFI D, BN EL, =2 HEL DI,

@ BKE - WIHRAEOEEZ L, NELOERE
I 0L HBEOKNT S 2 BEENRKE L,

FEEZAVWDHZ LRI - T, EVKE THEER-H
BEE - FrKIBBEOKIE R AERS Y, HAPKEHE
OB LCTERATE AL D EE L B,

B, BROIE - BUhFEECE LT, BHEER
BBIHHRE L OZHITEBROMEK, BHAE T
LT, BEIARRRBKFMOBHAMER T, HKik
BIHHEB T ZTRELBRHOBERLE T,

s, AWK, #ERoBEEE FACOM MI160F
T,

3B xX m

1) mebhg ks #BUR : S HBAKEBHER, M0 51 4 3 A (1976)
2) MHEBENERRIN  BEARFEL, 2ERELARIMEN,
. PDP. 209~220 (1976)

3) FERITIE : fBK o Y8 « #W, #wXXEXXE, pp.203 (1959)

4) Yamamoto, G.,, Chein,B.T,, Yasuda,N. and J.Kondo:
Evaporation from Deep Lakes in Japan. J. Meteor. Soc.
Japan, 50, No.5, pp.423~430 (1972)

5) MAEIRERBUFHER : AWMREARERESE, =FHX, pp.
12~25 (1983)

' (1985.9.30 %)

(ZoHXeNTHAMORED HVITIHE (4,000 FORN, RWEERSD

) %, 1987 £ 4 A 25 BETRMTET]

25



BRELARFRRNE

HIME OB E L RO ORE

s

Bt LEFCRIETERZ R T 5 b EE o
BoH A A Uico BHEDRE S Wi Lo mEf Rk X <
78513 KR DBEEM 5 <, ZHROMTHIT 2 R it
R8T & TRHD I FEFFPR L Ll Bbh
20 &5 LI RO ERLR B O MO ERIZ, FiT
MR, B EE O RRIFEC BT 5 s ik

—fepd
g

ThHhHrEE2ZBI, (44 125, pp.1~8)
T Eoilf, Tl RTILRRIIE, WAR, SIER D MIT

1255 WmXBAN

BIRFEEEFA Licglmee®in 1)
SN

RHH 2258 fRAT O e sb D R SE 5 1 35\ T, Morgen-
stern-Price % Spencer 3 (1973 4£) 13 —i& 5 &k L
MAh, EEBROWE D ECOW TS ERNTEERL
THECREREHETH LR TE D, ARETIE,
C Dfthic. Spencer-Q ¥#: & EHDRE TS Hkw g i
MDD —R BB DWW TR 1TV, RET 5 HEN
Morgenstern-Price %D —##4 & Spencer-Q #: Bifili
SEBbREOHETHBC LR L,

KERBRARMBE OO D= H BB O KK BT
' FE 5% KM Ji—
EHBDOWKOBKBRN O, LI KMAKIRE
EFNAERNT, SHWBED KL O BAEMR T % 17 -
Too WIEERURIE, EUV KB TORM s ThBh®d, K
Difihk <= v 7R TELUL, BIFREIEEL ST,
ZDRERD L, THh DO, FIHEIR - @Y
DIRIE - KRR IOAJIIRARICEEIRTHWEZ L
Dibhnh, ZHBREOKNTEERBE b, E s oo
(#+4 125, pp19~25)
KELITE, B, FIMAKEE, rvre sy, x—

i, KIRSCEE, WY, WG, MOokE, MmE, &
WMXIR, K BE

F-v -

(B4H%E 125, pp.9~17)
=7 —F BARECE L), B, =a—Fves TV v,
BEKE, MEBRKE, $%7, WEREA, 5%
#Y ®|OE
B BB BE kY IX D BEFR T HH 4 1

P B

BB 313 % BAkBEAKIE, Wl b O E
DR T BN THEA Y 7EEEML, N TE
KBEHEBETD I HLICBEALSEL, FHIRP O
WEIHEMTIE, BV IBREBAEES ERCEL T
ZEhh, BRPKBADOKMS LR TS, 2D X5
KAELD LR, TR T BE 3B R E
EHIC S B HEKHHE LA BEERC L TH B, =2 Tid
FRECESE, FKBKALOFEZ S THRE L,

(BLim%E 125, pp.27~35)

ISR, MR, KW, BARE, xvres
A, AESE R

Fov— ¥

FOMESHREER 2 RO TR BB A E O o
® B FH-REF KA-+HH HEH

EREHOERNEC R MSHEE 2 FIA T84
ZOWEHEDOKEER BIT Y T, RS RS Oy
D ISR DO FEC DN THRE L,

TR BT B B ic, ¥EREY 52 -2 L35
Z 0D DN THAED R 2 T o o T8
B BROLMHRIBETHHEE - [KBELZ AT, ik
BEIT, TOBED R Z — v &I ERR O )
ENTRETH DT L WS L,

(B+3R4E 125, pp. 37~44)

WAR, A7V vr7, HARE BBMMEGEE,
FREER, AR

F-y—F

K7y a ROBMARRICOLT

B OBEEL - Hth B - Mo B
HOKBERTREWPMAK TETREtEha k7 » v g v
HEE, WARER, BKERRED X i T,
FAARAFAND LROBEEDRABT LA R b BER 8 & 7o
%o AL, ThDIBEEOE AL %KD IR %
BolediK?7 v v a YRR, LK, FRERC
Rt T % PR OREIRFIR, PO B KE, FiE
BADFHES AR OV CTERIIRH 2 1T b D

Thhbo (H:L3R#% 125, pp. 45~52)

F—U-—F Bk, EHRAKL, K2y va v, 348K
&, Bk



