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A Shipment Estimation of Agricultural Products
Based on Garlic Using Tank Model

Ao AT
Kyo Suh - Jeong Jae Lee

Abstract

While the need for analyzing and interpreting agricultural logistics are becoming more and more prominent
with the rapid changes within the agricultural environment, previously mathematical models have been proved
to have its limitations due to the unpredictable traits of agriculture itself and finding the adequate simulation
model is not easy. Therefore, in this research, the tank model that has been used to analyze the rainfall-runoft
in watersheds, was used to develop a logistics model for estimating shipment by agricultural production. The
model was certified by wholesale market data of garlic.
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Table 1 Similarities between hydrologic cycle and
logistics of agricultural products

Harvest . i fall—
Shipment Comparison Rainfall-runoff
Culﬁvated Locality Precipitation
region area
Periodical .
Harvest concentration Rainfall
. .| Groundwater
Storage Partially keeping (Undercurrent)
. Fundamental
Base shipment flow Base flow
Reduction in .
Loss discharge Evaporation
. Discharge more .
Flood shipment than demand Direct runoff
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Table 2 Input variables
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Regional Region Production area
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Parameters by, by, bs Operation control
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Initial storage |Si, Sz S3 Storage (kg)
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- Production (kg/day)
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Fig. 5 Observed data and simulated result (2000)

Table 4 Observed and simulated shipment for calib-
ration

Production | Measure | RMSE
(kg) (day) | (ke)

2000 | 2,988,750 294 | 28179 | 04332 |0.9998
*LRMSE: log #2.2 W#sle AAS RMSE %

Year LRMSE*| R?
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Fig. 6 Scatter diagram for calibration (2000)

Table 3 Parameters and calibrated value

Parameters an ar az as

by b hny hiz hy

Calibrated value | 03938 { 01032 | 00001 | 0.0034

02558 | 01443 | 51885 | 5460089 | 1486.1479
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Table 5 Observed and simulated shipment for verification

Year Pro(dkugc;t ion I\/%zsy)r € R(I\lfgS)E LRMSE R? Correlation
2001 26,553,000 298 5134 1.0648 0.7273 0.8528
2002 23,304,998 295 6,162 09434 05107 0.7146
2003 9,463,000 302 1,564 0.9935 0.8049 0.89719
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