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Integration of River Model and Estuary Model and Necessity of the Integrated Model
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O In this study, the effect of integration of river model and estuary model was evaluated to demonstrate the benefit of an
integrated estuary model. An integrated estuary model consits of hydrological model, estuary model and meteorological model. In
general, salinity distribution may be found to be significant for the evaluation of long-term water quality in an enclosed bay
because salinity mainly controls density in a bay. Therefore, the influence of tide on salinity in a bay was investigated to
demonstrate the necessity of an integrated estuary model. Two different river discharges and three different tidal amplitudes
were used to examine the influence of tidal effect on salinity flux at the mouth of river. It was revealed that, for the case where
river discharge at the upstream end of river model is constant and river discharge due to tide is included, with increasing
reduction of average salinity from initial conditions, the river discharge at the upstream end was smaller than river discharge due
to tide. The integration of river model, which can include the feature of estuary, and estuary model is, thus, found to be important
to evaluate salinity flux at the mouth of river accurately.

0 Key words: Integrated estuary model, Hydrological model, Tide, Seawater exchange, Tank model
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Fig. 10 Schematic diagram to show integrated esturay model. Type A: Upstream region is modeled using
Tank model and downstream region is modeled using distributed hydrological model. Type B: Tank model

and river model are used.
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Table 10 Conditions for computations. a; : tidal
amplitude ¢z : river discharge, Q; :
discharge due to tide.

river

dr (m¥s) ap (m) Q. (m¥s) Qp/qg
100 0.3 450 45
100 0.6 900 9.0
100 0.9 1350 135
1000 0.3 450 0.45
1000 0.6 900 0.90
1000 0.9 1350 1.35
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Fig. 20 Time series ofl] bOriver discharge at the
mouth of River Ara and’ allwater level.
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Fig. 30 Bathymetry of Tokyo Bay where a circle
indicates the mouth of river and mesh used in
computations.
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Fig. 40 Velocity vector at surface in the case when
tidal amplitude is 0.9 mJ alJflood tide case when
the maximum value of velocity occurs during
flood tide[] bOebb tide case when the maximum
value of velcity occurs during ebb tide.
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Fig. 50 Salinity distribution in the horizontal plane
at surface at six tides in the case when tidal
amplitude is 0.9 m and river discharge is 1000
m3/s. The change in River discharge due to tide
is not included.
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Fig. 70 Time series of averaged salinity in Tokyo Bay. Broken line: River dischage due to tide is not included
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Table 20 Cmparison results. Cg: salinity at the mouth of river not including tidal effect, Czr the mouth of

river with tidal effect-Cg,

dr (m’/s) ap (m) Q. (m’/s)  Qr/qg Cro Crr Crr/Cro
100 0.3 450 45 29.7 -6.60 0.222222
100 0.6 900 9.0 294 -20.4 0.693878
100 0.9 1350 135 29.0 -42.0 1.448276
1000 0.3 450 0.45 225 -0.05 0.002222
1000 0.6 900 0.90 229 -0.30 0.013100
1000 0.9 1350 1.35 225 -0.50 0.022222




go0oo0oo0o0O000omoDmomo

goooooooooooooooooooooon
ooooboommooooooooooooooon
gooooooooooooooooooomoo
goooooboooooooooooooooon
goooooooooooooooog
goooooboooooooooooooooon
goooooooooooooobooooooDooon
gmoooooooooooooboOooooooon
gooooooooooooooooooooDooon
goooooooooooooobooooooo

ooogooon
a

goooooooooooooooooooDboon
goooooooooooooobooooooooon
goooooooooooooooooooDoon
goooooooooooooobooooooooon
goooooooooooooooooooDoon
goooooocoooOooooocoOoooooon

gbooboooooboooboooobooobobooon

goooooooooooooooooooooon
gbooobooooooooooooboobooooo
goooooooooooooooooooooon
gboobooooooboooobooooboobooobooo
ooooooo
gboooboooboooobboooDbooboo

m¥/sO0MO m¥/sO0 0000000000000 mO

OombddmdOO0OOO0OO0OOO0ODOO0O0OO0ODOOOO
goooooooooooooobooooooooon
goooooooooooooooOoooooDon
gooooooooooooooboooooooon
00000o0o0oooooom¥/s00000000
goooooooooooooooooooooon
gooooooo0ooooooooOooooDon
gboocoooooobOoooooooooon

Omom¥/sO000000000000000OO0OOO0

gboobooooboooooooobooobooo
ooooooooodgd

gboobooooboooooooobooobooo
goooooboooooooooooooooon
gbooboooobooboooooooobooobooo
gooooooooooooooooooooon
gbooboooobooboooooooobooobooo
gooooooooooooooooooooon
uoouoouooooooooooooooogn
ICxl/C0 0000000000000 00000

0o0o0goonm

O0|Cki/C 0000000000 000000O0
ooooooooooOoOooooboooooooo
gooooobobbobooooooobooboood
oooooobooocoooooooocooooooo
gooooobobbobooooooobooboood
ooooooo
goboboobooboboboboboboboboo
ooooopoooooOoOooooocooooooo
joooooooooooooooboobooood
ooooopoooooOoOooooocooooooo
joooooooooooooooboobooood
ooooopoooooOoOooooocooooooo
goooo

0 O mm

Deardorff, J. W.[19750: The development of
boundary-layer turbulence models for use in
studying the severe storm environment. Pro-
ceeding of the SESAME Meeting, Boulder,
NOAA-ERL, pp. 251-264.

Deardorff, J. W. [0 19800: Stratocumulus-capped
mixed layers derived from a three-dimensional
model. Boundary-Layer Meteorology, 25, pp. 495-527.

Dutta, D, Herath, S. and Musiake, KO 20000: Flood
inundation simulation in a river basin using a
physically based distributed hydrologic model.
Hydrological Processes, 14, pp. 497-519.

Hirt, C. W., Amsden, A. A. and Cook, J. LOOTOO:
An arbitrry lagrangian-eulerian computing
method for all flow speeds. Journal of Computa-
tional Physics 14, pp. 227-253.

Klemp J. B. and Wilhelmson, R. B.00 197800: The
simulation of three-dimensional convective
storm dynamics. Journal of Atmospheric Science,
35, pp. 1070-1096.

00000000 @OOO@mOobooooooo
oooooooo

Lilly, D. K, Waco, D. E. and Adelfang, S. 11 19670:
The representation of small-scale turbulence in
numerical simulation experiments. Proceedings of
IBM Science and Computer Symposium on Environ-
mental Science pp. 195-210.

oooooooocooOooooooooooooo
0o0o0ooDo0OOOOmoobobooooooo
00000000 OoO0O0O00DOo O pp. 421-4250



ooooooo

0000 ood0—0O0nDoooooo—0o
ooooooo

Schmidt, H. and Schumann, U.00 19890: Coherent
structure of the convective boundary layer de-
rived from large-eddy simulations. Journal of
Fluid Mechanics 200, pp. 511-562.

Tachikawa, Y., Bieux, B. E., Georgakakos, K. P. and
Nakakita, E[J 200300: Weather radar information
and distributed hydrological modelling. IAHS
Publication.

Tamura, A, Kikuchi, K. and Takahashi, T 19970:
Residual cutting method for elliptic boundary
value problems:; application to poisson's equation.
Journal of Coputational Physics 137, pp. 247-264.

J. Japan Soc. Hydrol. & Water Resour. \Vol. 18, No. 400 20050

00000000 0OOOmobooobooDooo
O0000000O0O0oooooooomodpp.
486-49001

Yabe, T, Ishikawa, T., Wang, P. Y. Aoki, T, Ka-
dota, Y. and Ikeda, F[J 19910: A universal solver
for hyperbolic equations by cubic-polynomial in-
terpolation ii. two-dimentional solvers. Computer
Physics Communications, 66, pp. 233-242.

Yabe, T, Takeo, I. and Kadota, Y. 19900 : A mul-
tidimensional cubic-interpolated pseudoparticle
O cipd method without time splitting technique
for hyperbolic equations. Journal of The Physical
Society of Japan, 59, pp. 2301-2304.

0000000 00Mm0000 0000 0o0mo ™



