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Effects of uncertain rainfalls on optimal configuration for
multi-type rice and wheat harvesters

HE Pengfei, LI Jing’
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract Because of the uncertainty of rainfall,it was difficult to configure optimal harvester for agricultural machinery
cooperative. A rice-wheat planting field located in Bengbu City was taken as study object. The functional relationship
between rainfall and moist farm (harvested by crawler-harvester) proportion was fitted based on investigation data. In
the simulation process,rainfall was generated by history data over past thirty years. The Monte Carlo method was used
to optimize harvesters’ configuration. The uncertain rainfall cases were analyzed based on optimal harvesters’
configuration. The simulation results indicated that. Functional relationship between rainfall and moist farm proportion
was presented logistic distribution. The optimal harvester configuration was 14 crawler-harvesters and 14 wheeled-
harvesters. The minimal harvesting cost was 7 255.7 thousand yuan. The ability of agricultural machinery cooperatives
to response the risk was increased significantly with reduction in the cost of crawler-harvester. It was necessary to
estimate the functional relationship between rainfall and moist farm proportion in rice and wheat area. The subsidy
strategy of harvesters should be formulated reasonably based on characteristics of the rainfall in rice harvesting period.
It was useful to support agricultural machinery cooperatives to response the potential risk.

Keywords  combine-harvester; multi-type combine-harvester configuration; logistic distribution; rainfall; Monte

Carlo method
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n is number of simulation; The n+1 is updating

number of simulation;a; is rice planting area harvested by

crawler-harvester;i is year; The i=:+1 is updating of using harvester year;V; is variable cost of year i; The V; is

variable cost of year 7;C is constant cost; T is total cost; N is number of repeating simulation.
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Observed and fitted values of moist farms area with different rainfalls
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Table 2 Influencing of changing price of outsourcing harvesting
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Table 3 Influencing of changing price of wheeler-harvester
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