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APPLICATION OF GENERATED DAILY RAINFALL SEQUENCE
IN OPTIMAL DESIGN OF DRAINAGE PUMP CAPACITY

——Study on Exclusion from Flooding Trouble in Low-Lying
Basin of Lower Reaches of Yamashina River (4)—

By Mutsumi KADOYA, Akira FUKUSHIMA and Toshio JYOTATSU

Synopsis

A study was made of possibility of representing the daily rainfall sequence observed
at a point by a simple stochastic model using a digital computer, and of effectiveness of
applying the generated sequence by the model to optimal design of drainage pump capacity.

In order to simplify the model, the daily amount of evaporation was regarded as
negative rainfall depth. - After some stochastic considerations on actual data observed at
Kyoto, the simple normal Markov model was applied to the sequence in summer and the
independence model to the others. The generated data were good in the stochastic sense.

Hydrographs of water level in the inundation area of lower reaches of the Yamashina
River were synthesized using the generated daily rainfall sequence for 100 years, and
using some stochastic techniques. The annual benefits and drainage costs were calculated
under some hypothetical pump capacities, and a design criterion for optimum drainage
system was discussed.
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Table 1 Initial water level adopted in calculation of flooding inundation.

Water level Range of random number (Probability)

(OP, m) Jun. Jul. and Aug. Sept. Oct.-May
13.00 0<Z <0.32 0<Z2<0.11 0<Z <0.86
13.25 0.32<7Z <0.54 0<{Z <0.10 0.11<Z <0.26 0.86<Z <0.95
13.50 0.54<Z £0.92 0.10<Z <0.86 0.26<Z <0.89 0.95<Z<1.0
13.75 0.92<Z2<1.0 0.86<Z<1.0 0.89<Zz<1.0
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Fig. 9 Example of simulated water level hydrograph for storm rainfall.
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Fig. 10 Simplified water level hydrograph for storm rainfall.
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Table 2 Construction cost of pump station (in 10* yen).

Pump capacity (m?®/sec)
Item
1| 2 4 e | 8 |10

Site 1, 000 1, 000 1, 000 1, 000 1, 000 1, 000
Water tank 520 650 975 1, 300 1,625 1, 950
Building 311 311 467 621 777 933
Pump (Motor) 976 1,951 3,903 5, 854 7, 806 9, 757
Adjunct ( » ) 1, 080 1,470 1,470 1,470 1,470 1,470

Pump (Diesel engine) 1,242 2,483 4,967 7,450 9,934 12,415

Adjunet ( ” D) 979 979 979 979 979 979

Total (Motor) 3, 887 ‘ 5,382 7,815 10, 245 12,678 15,110

(Diesel engine) 4,052 5,423 8, 388 11, 350 14, 315 17,217

Table 3 Annual cost (in 10¢ yen).
Pump capacity (m?/sec)
Item
1|2 |4 |6 | 8 | 1w

Annual investiment charge (Motor) 275.8 381.9 | 554.5 726.9 899.5 | 1,072.1
(Diesel) 287.5 384.8 « 595.1 805.3 | 1,015.6 | 1,225.8
Repair (Motor) 21.4 26.9 39.1 51.2 63.4 75.5
(Diesel) 20.2 27.1 41.9 56.8 71.6 86.4
Power cost (Motor) 5.6 8.0 9.1 9.8 10.4 10.6
(Diesel) 10.7 14.9 17.0 18.3 19.4 20.2
Labor cost 20.0 20.0 20.0 20.0 20.0 20.0
Total (Motor) 322.8 436.8 622.7 807.9 993.3 | 1,178.2
(Diesel) 338.4 446.8 674.0 900.4 | 1,126.6 | 1,352.4
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Fig. 11 Inundation damage rate for paddy.
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