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A Study on the Formation Mechanism of River Water Front

Norio HayaAkAWA*- Yoshiyuki NAKAMURA® - Hiroshi SHIINA* and Yuusuke FUKUSHIMA*

Clearly discernible fronts are often observed at the margin of river water discharged into the sea. The existence
of coastal currents is thought to be essential to the formation of such fronts. However, their detailed formation
mechanism has not been studied extensively so far. In the first part of this paper, we demonstrate the importance
of the existence of the coastal current on the formation of fronts by reproducing the river water front in an
experimental tank simulating coastal geographic condition.

In the second part, steady-state surface gravity currents are produced in a laboratory flume as an idealized
two-dimensional model for river water front. Experimentally obtained data include interfacial profile of the surface
gravity currents and velocity and density profiles in the vertical. The entrainment coefficients calculated from these
data exhibit the same dependence on the Richardson number as the data obtained with other two-layered flow
phenomena. Interfacial profiles are compared with the calcuated profiles obtained from two-layered flow equations
which take both interfacial shear and entrainment across the interface into consideration, A good agreement is
obtained between calculated and measured interfacial profiles by a suitable choice of the parameters in the flow
equations and the result gives the non-dimensionalized length of the river water front as a function of the
densimetric Froude number.

Key words : River water front/gravity current/entrainment
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Fig. 1 A configuration of a laboratory tank modeting

river water discharged into the sea.
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Fig.2 Surface temperature distribution in a tank experi
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Fig. 3 Surface velcocity vectors in a tank experiment
with (A) and without (B) coastal currents. The
dashed line in A represents the observed front.

3. —xETAMER

LKW ERICL T, 7o EDOBEE
RABL Bz, L Liss, 7or b ol
EAREN, 2, hEEERESBITL I LTS
Dip, L GER, WIS L T TR S,

REBEHDGIBUEROERL AL L, 7o Mk
DRI ZIRTHEEFHF L, TNk ) LS %
SHEMLRILE - T b, L 2 h%s, Garvine »
Monk™ 3 B8 5 (T AWML MEL 1T, 7o b izE
KT HEEME T RILE, 7o MEENKE, HE
HRTLFR T gravity current M S & LT, SRILADT
ROV ZEHTELEL T3, 221, IRtk B

FF7EME 8 5 (1986)

Frash
water

— jCondu:tivity
probe —
1

iF =
Pump =

Saline
tank

Fig. 4. Apparatus for maintaining the head of a surface
gravity current in a steady state.

Constant
l level tang

-
L

Wiy

ELASMERRRTOERE T, 70 Fotkks
HRUCERICHEIND &G+~

AV ERAMI, M4 FHs, E5 3.8 m, 8 9.
3em, W2 L0em AT 7 ANKMTH S, Kilo—i
mHEKE, /S RAd S KEAKE, ARYAST G E- AL N
3-8, gravity current DB L RITD RiES, £
BONZRGHL, FERTE, 560 hlEks s
NABTKLTEHE, KK/ Zr0sBeT
gravity current £ $4 &4 FORBMOREIIITE
WIZRE N E L, i, TR, FREFK L BE L
P EREL, MM L) ke NaCl ERmer » iBEE
P HWIL Lz FRE, KBRS L, BELLHTS
HELRAL TR,

EL1RBESALTT, BBV, W®FEL 24,
THENLRARUTROKERY®HT. q, b, D,
ENTH, RiERE 2KE LR SR, B
BT, RKD/ ANOTHLALBATFAFED N, £
oRi%, &EROMITRIEL T, BRTEL BT H-
o %f, REMLEL, CXLTFTEHEDLETLZ (F
4}, &Fndzeh, BAD /A0 L9 4 10~20cm 2R
gravity current S3gHH) 1= HIEMAE £ 18E L 12, Bz
W, DREOBRETCH AL, [ IIREE» L
gravity current % £ TOKFER L TT, £ 70, Fald
THRERNEE 74— Y%, FolifREE2$ Dz s
SO EE T L— FEEELT

o . 9 » n -
s ¥ - ( %
]

& 9
2
[]
[) [ []
LT o iy s

Fig. 5 Interface profile and velocity distributions {Run 1),

— 219 —



BRI - P17 - A L BRE%N

Tablel. Experimental conditions

RUN - a @ h D |y 8p /e | I /D | —gf |D/h| Fi, | Fro | a

1 |—0.306] 26.7 7.99 1.96 52 | 7.54x 1077 | 26.5 87.3 | 0.245 | 0.529 | 0.977 0.53

2 [—0.451 19.8 7.97 2.70 117 7.39X10°% | 43.3 43.9 | 0339 | 0.431 | 0.706 0.52

3 | —0.276] 25.8 7.99 1.84 58 || 7.54X10°*| 31.5 93.5 [ 0230 | 0.474 | 0.944 0.45

4 [|-0.287| 34.4 8.16 1.69 29 || 8.92x107°| 17.2 | 119.9 | 0.207 | 0.587 | 1.166 .70

5 ||—0.544| 12.6 7.31 2.91 139 || 3.54Xx107% | 47.8 23.1 | 0398 | 0.474 | 0.785 0.28

—6 [ —0.352 20.7 8.06 2.75 46 || 3.09X107*] 16.7 58.8 | 0.341 | 0.687 | 1.069 0.64

7 | —6.533] 17.3 7.79 2.50 63 §| 3.09X10°%| 26.0 32.8 | 0.321 | 0.601 | 0.965 0.37

8 |[—0.375| 8.95 7.78 2.78 68 || 1.23x107*1 24.8 23.9 [ 0.357 | 0.505 | 0.798 0.37

9 || —0.359] 14.9 7.91 | 1.89 20 || 1.30x107%F 10,6 41.6 | 0.239 | 0.718 | 1.301 .40
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