WEFEERN AR, $£45% F 15, p.39-50,1994

AF2RTNBETFLCLZFHIRROBEMBES Ial—>32(1)

KBS KRARTH* FHAER

MATSUNAGA Tsuneo, OKUBO Yasukuni and INoucHI Yoshio (1994) Numerical Simulation of
Current in Lake Suwa Using a Two-Dimensional One-Layer Model (1) . Bull. Geol. Surv.
Japan, vol. 45(1), p. 39-50, 21figs., 3tables.

Abstract: Numerical simulation of current in Lake Suwa, Nagano Prefecture, was carried out
using a two-dimensional one-layer model. The authors are developing a numerical material-
transport model for a shallow lake and the lake current model used in this study is a part of it.
The purpose of this lake current model is to calculate wind-driven flow which dominates in a
shallow lake.

Lake currents and water level deviations were calculated under two prevailing wind condi-
tions blowing about twelve hours. In both cases, wind-driven flows formed horizontal circula-
tion currents, whose directions depend on the wind directions. Calculated water levels were
high in leeward and low in windward.

Using this model, effects of incoming/outgoing rivers, a bottom friction term, and Coriolis
term in the equations of motion on lake current were also evaluated. As expected, the effects of
rivers were comparatively small and the dominance of wind-driven flow on the lake current
was confirmed. The bottom friction term and Coriolis term did not affect basic features of
horizontal circulation significantly, though location and velocity of the circulation were slightly

changed.
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Table 1 Flow rates of major incoming/outgoing rivers of

Lake Suwa.
In/outflows Flow [m3/sec] Flow Ratio [%]
Tsukamagawa T112 5.84
Yokokawagawa 0.30 1.57
Togawa 2.80 14.61
Nakamongawa 2.03 10.59
Kamikawa 8.50 44.35
Miyakawa 2.10 10.96
Shinkawa 0.70 3.65
Toshisegawa 0.60 3.13
Okaya City 0.06 0.31
Shimo-Suwa City 0.79 4.12
Suwa City 0.17 0.87
Tenryugawa -19.17 -100.00
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Fig. 4 Bathymetry of Lake Suwa and incoming/outgoing
river locations in the grid systems.
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Table 2 Percentage of wind direction observed at Suwa Meteorological Observatory.

Direction] N |[NNE| NE [ENE[ E [ESE[ SE [SSE| S |SSW| SW [WSW] W _|WNW| NW [NNW[nowind
Monthly average [%]
1 |69]|12|12]04]0024[32]03[36[12]69]73]145]202]81]77] 60
2 [36]09]09|04|27|18|80]|54]|18]18]|22]54]|183|223|67 |63/ 116
3 |44 [28]00|04|20|28|81]|73|56]1.6]|1.6]|44]|137|222|125|73]| 32
4 |21]21]13|08]|13]42][100[104]79 |17 42|42 |121|188]|11.7| 58| 1.7
5 |56]04]24|08]|04]1.6][133]157]60 |28 242885 (14913352 36
6 |71]08|08]|08]|08]17]|154|96|100[33|33]67|113]88|71]100| 25
7 136[20]12]12|12]32](185(109|81 |20 28]|69]|137]125|65 44| 12
8 |28 |24/04[16]|16|60137]125/60 5628|6077 ]141]65]81] 20
9 |25|17|04|04]|17]|75]150|125|67 |29 |17 67]|88|133|108] 33| 42
10 |24 |12[08 |04 | 12|28 |149|121|65| 12| 16|32 |129]141]105| 65| 7.7
11 33(17|04(25]|08]|46]100[158|79 25504688 |11.3]125]50| 3.3
12 165]24,0800]16)04]44[133] 40| 28] 44]85]105]133]113] 60| 97
Yearly average [%]
|42 160908 13[33[112]112]62]25]32] 56 11.7]155] 98 | 63 | 47
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Table 3 Parameters used in the simulations.
Calculation Time 44000 [sec] b 0.0013
Wind Velocity 2.6 [my/sec] Y2 0.0026
dx 125 [m] B 1.0
dy 125 [m] ¢ (Latitude)  36.0[°]
dt 5 [sec]
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wind condition excluding the effects of incoming/
outgoing rivers.
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Fig. 12 Horizontal current velocity at two points in the

lake, simulated under SE wind condition includ-
ing the effects of rivers.
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Fig. 13 Horizontal current velocity at two points in the
lake, simulated under SE wind condition exclud-
ing the effects of rivers.
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Fig. 15 Vector plot of the lake current simulated under
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Fig. 17 Contour plot of the water level deviation [m] simu-

lated under WNW wind condition.
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Fig. 18 Vector plot of the lake current simulated under SE
wind condition excluding the bottom friction term.
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Fig. 19 Contour plot of the water level deviation [m] simu-
lated under SE wind condition excluding the bot-
tom friction term.
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Fig. 20 Horizontal current velocity at two points in the
lake, simulated under SE wind condition exclud-
ing the bottom friction term.
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