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Studies on Density Current 1
— A Model Study on Salt Wedge —

Masakazu KASHIWAMURA
Shizuo YOSHIDA

Abstract

This paper is the first among a systematic series of studies on density current.

Dynamical properties of a density current in a gravitational field are important par-
ticularly in a geophysical sense and is a matter of great interest. In the present paper,
the authors dealt with a model study on a salt wedge with an outflow of fresh water.

A dimensionless relationship between the length of the salt wedge and a discharge
of fresh water, and a longitudinal figure of the salt wedge were examined in the experi-
ment and tested by a theory. Furthermore, stream lines of the outflow of fresh water
were observed and a transition of the stream lines from an exponential figure into a
parabolic jet stream are briefly discussed.
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2. RBREE
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Jeiito> interfacial Froude number Fpo # i 5 Z LI L » T ED L3I L bR D
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THIET DT, FRL TUDE SLEE—RITER K DM A 7 — % & C Tl
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MTE D, ZOXSCLT Fo & L/H, BRI RSB uicd € (18) #Ax A T E Mo 85T
%ﬁOM%EMLT:h%WC<%1§K%ﬁLtO:hmi%&ﬁm~ﬁ@ﬁﬁf@&m
#&b?ﬁ%mmﬂhﬁﬁamém Fio ®WIME TR BITRA L T RIS > TH D
HERBBEGRR S AL OEEZ BR B, W F, ZOMBBIGRELERL T AT 00276 05
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SABE LI DL X A0 THAH E MR EDTIOEKEIET H7DIC fi & Fo OBth%

Bl & 5 L T 138 o S A U RS X Do F 0 & S ICAE L,
s = 0.04543—0.04293 Fy, 1)

fi & Fo OFINC X E1HEIE & (19) R FBst s % 6 BIicmRT, fi & Fo & 2 EFRIE
AR LGS 2 LB ETHRE
TH o> T 2RERD D ikt
LD ELETHLENL LIRS, & AN
oy Fp oin & & LT fi SR 003 o)
THIEIIERTH D, fi > Fo © o]
"&) q H ) f V 0 \g (o]
B THh D o Lk 0 X 5y o
&%p
nboELTL fi HEBIC o f 002 qu
[o}

004

o

s & 2 i A @ Reynolds num-

ber iz X > TLHELTHLDTH
BT B B, ok 2T IREC ool ™
B 5 fi OfliE FEEOWII O HK
RN BT B fi Offis THIET o
i E RS, FHOTTE S DN 0 Ol 02 03 04 05 06 07 08 09 !0
'fLE\z‘l)’G)o Fio

o T RO fi & Fo OBER 6 fi & Fro B
EASE e L DTS, Pl sl OB S TULI O RARS TIV-EEx bR
Ly F 5L S 1k Fo OBBTH Y, §5F LIH, (X Fo O X0 —RNNTRES A 2 &
e B, (19) 3% (18) o> f3 W ARA L Tl F B TEIN# A 25 5 (Koo it TRd, = DEIEIIHR
MR D 2 TS BN i —E L Lo oMM X b M > C X < P & — 31
LC5ZEnRdbid,

D WK KOO RIZ DWW T OER E T OO TEELED LS

WIKDE X hy & —RIEKE O TR D < SOF S HHEHE © & DD B hoa i
UL L COTH DD, 2D 2 OMEKIEL S e, Tichb h/H, & x/Hy & OFtke
Lf*&f%ﬁ@aﬂﬁt@ﬂmﬁ@wfﬁéﬂ%m PN I, Pt LMER R (A7) ik e o FHF
DE - TR EWHAEST 5D T e oW T ORI L T, h/H, & x/H, & OFER
I 2EDLE 50V ThHD, hEHNETRTEHETHOL S HTHLH, Z Tt h/H,
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D OMERIIFRE IR CTRL TH 5D, ZOBEO DR SCHM T2 LIH, IO
PRI 5 BB 1 RIT/R L e 5 0 TR E 4133 5 1 0700236 CH 5, i fe
SR A LKL T B EBERIh A — B Tl T2 2 E R RB ERTW B, WFED
BRI DN TOBENLR 0 Tl A LA TP IS, 9 bR i &
Uik, B E g e DL o Tdh D, ME T TREK N FEL T b EREL T
BN, FECARMERK O PRI AN EL, 20 EBBRAK LIS TL, —MOMEHp C
circulation %/ UC\ %, Z OMITSEEOIIN s CLEBETH DY, 8> THIRIHTELS
FTHARBONHWC H 0, Kb COMiE TOEIE A &L CEDO0REHTEhEE
ZHh b, £S5 A OB X 0 TTkE T, MR ES LB bR s,
OSSR OBRERS L, FRNORHNHEL CELBRS M)Lﬁ DRSOL Y B S
Sobk Foo TEBEGS S LEHRD & 5 0 THBHH, —DDHKL LV DT b AT
WA A > T4 H o interfacial Froude number F; 238 % 0 ¢, Fh & @ £ 2864 %
BAHDHENIETHDL, FH5TIUEL Lz OB ELTELZLRELOTHD, MK XY
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DRC LY E 25 THAH ),

FIORAKR OWE BT B2 P~ @ 2o THERT 200 T b, il s L
CTEFNERE>TL DI THY, IhFTic SVOPRICEESH 2 s hd, EgTix
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TEZLND LOEBITICH, ThHEILISEOWRC L > TRETAHFECHS, 0
Lol ubneniohds, FoSENHOARTEHBMAE LG AL —RL B Lt
ECEHTARELRDA S,

5. Outflow [ZHT BEE
—RIEKEE THARK S ETD L& H FLARKS R # A& TEARKI A > THRED LS
AT D E S O B BREE W 2 b T L, FEEROTN S DR HIR K o B B
L O CIERMIC B AR Ch 5, EHO— ANEEFFINN 0 7R B\ TR K O B 25 Hg B
BURCHED » T B S E R FR L THEL Y B8, 9IX), LUtk ofEirsEis
FREL IO TR0 jet OBERTE A LN THHY, KRBT Y jet OBEROMREEMT 5 X
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DB B DRI A — R ICIKEE B T TR L D TERIS 7o » THRBIE R T2 & G102 D& i
ARSI 5, SHE—KIGKBOMAEE T 74 vy 4 YR TL TREL 2L
DTHBHH, Pl AEEA T HAULEEEC X - THKO RITIRD - TfF &, FF I o Sz
P L PR BRI Y 0 A O R TR T 5, & ORER—SEERC L &S EERIT
IBHLDEEZ SNBNRBELINT 5 & X5 shear OEA B, W25 2 O
NEHFEXICTHATCED, ZIabIOl~E NS ZREAFET 2, SOTRIC LD
POKFALIEZ 0 A S, WAL 70, SHEHBEAWT L TRIRILSbImE D, F1
B2 O &% 2L CARKN jet OTARCBITT 5, SO L5 L TTER jet O—Fi%
GICWTRT, Jet DIMEILD f b BRIV TH D, FERD ZRIC Jet DEHONET 5 b D
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&7, LOBRR & —$ L T2, B BISRK OIS X o TR ISR 1P 4% O FE 5
By h e, WIEXEORB O E H EBL e jet ORCBIT TS50 Th s, ¥l
KOPEERRECL Tk <&, 2FDFEESRECERARROBBARL L jet KWBITL
T, T EEEA /N T D E M OBKIREON T LIRS ENIL 9 % ik <
78 %y

DL ESEBR O BLEERG R Ab ey, & o B SAEh ©h - ¢, MRS TR
ERTED, &I jet ~OEBEMLIEFKICEE LHE ch L L Ebh s,

o
i
o

VLR D 5 b ok  SUORMEE outflow ORIEAHTH U {ER L 7-HEC X IR
oo tefE Iz Ol N e, RSB E R E LS L, EHCMoBELRIUBY, OF
DD TR CCWIE A D TITE o,

WO OFEEROWRCH S BRBAE 2 bR, F4IZ OERICSE < ORLE WY
U T2 PSR I O T A MBI R 0 A T S
F AR WP R EEE O K 4 OEFRC M D, R Il—r Proes Mot ko &

A RN

Notations

F; . interfacial Froude number
Fo: < BUENRD
e REY
g: TEIINEE
Hy: < X UMENG O KIE
hy: BKOFEE
hy: HKOE
I K IRANR
L: K EUDES
Us: < Tk
uys PROKFEOSEIGE
uy s HEARE SIS
o WO RALE L BREIER & o fo R
Ti ok &K DRI
Ot RKDFEE
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