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ESTIMATION OF CONTRIBUTION OF WIND AND RIVER EFFECT
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A conceptual DO model was developed to investigate the influence of wind and rain on the dissolved oxygen

concentration around the head of Tokyo Bay. Since the DO concentration in the lower layer around the bay head has

been revealed to be predominantly controlled by estuarine circulation, the effect of rain and wind on estuarine

circulation was included in the conceptual DO model. The conceptual DO model, thus, consists of the following five

components. (1) DO consumption at sea bottom; (2) Estuarine circulation due to stratification; (3) Change in

estuarine circulation due to wind; (4) Change in estuarine circulation due to inflow from rivers; and (5) Sweep effect

due to strong wind. To clarify the effect of inflow from rivers, it is needed to estimate river discharge from rainfall

intensity in terms of runoff model. In this study, we decided to use a linear storage function model so that it enables

us to evaluate the influence of rain on DO concentration around the bay head theoretically. Partitioning triangle

method was introduced, which makes us understand the contribution of each component easily. And also, the

significance of river discharge effect was revealed on the recovery of the DO concentration.
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Fig. 1(a) Box average DO concentration from three-
dimensional numerical computation and conceptual DO
model.
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Fig. 1(b) Hydrograph.
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Fig. 1(c) Wind along longitudinal direction of Tokyo Bay.
Northeast wind is positive.
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Fig. 1(d) Box average DO concentration from three-
dimensional numerical computation and conceptual DO
model excluding the effect of the 5™ component.

N5, ,

RO EZEETDHIEICKD, BEY THLN
7o K DI BBsDOEEDEEIC L 2B SE I Nz
(Fig 1 a&Fig 1 doti#ns) . REIC L DO DE
"3, BEIZ <N, ETHEIEFICKERZE
EPIIIL, FRCD0EERIER, F)IREOHEAK, AiZ
KDLAF 7RO ENEL D E, DOEE
NEME L7z R EHER T 2EmIcH 5 &S, DOEED
BHETODATEHERBRTH DN o7z

DOBEDHETT NG, KBOR Y 7 AEHED0EE %
EHEEICHETE S LV HRASINZDT, TOREE
FRALT SERNEOHREOEENEZR>TWINE

(b) 27t of July

S0
40
30

200

10+

10 20 30 40
Figure 2 (a) The calculated DO (mg/l) concentration at
sea bottom on 18th of June.
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Fig. 2(b) The calculated DO (mg/l) concentration at sea
bottom on 27th of July.
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Fig. 3(a) Efficiency of estuarine circulation due to

stratification
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Fig. 3(b) Efficiency of change in estuarine circulation due
to wind
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Fig. é(c) Efficiency of change in estuarine circulation due

to inflow from rivers
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Fig. 3(d) Efficiency of sweep effect due to strong wind.
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Fig. 4 Efficiency of each component from May to
August, 2003.
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Fig. 5(a) Efficiency of each component through the change
in wind speed.
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Fig. 5(b) Hydrograph for a single storm event. Total rainfall

intensity is 50 mm and rainfall period is 24 hrs.
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Fig. 6(a) Efficiency of each component through the change
in wind speed.
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Fig. 6(b) Hydrograph for a single storm event. Total rainfall
intensity is 100 mm and rainfall period is 24 hrs.
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Fig. 7(a) Efficiency of each component through the
change in wind speed.
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Fig. 7(b) Hydrograph for a single storm event. Total

rainfall intensity is 200 mm and rainfall period is 24 hrs.
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