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Research on the Reasonable Scale and L ayout Planning of China’s Grain
Sorage Facilitiesin the New Era
J Liu—guo, QIN Bo, LIU Zeng-giang, QIAO Hao-ran, YANG Xue-ging
(Beijing Guomao Dongfu Engineering Technology Co., Ltd., Beijing 100037, China)

Abstract: Grain storage facilities are an important material carrier of China's grain security system, and are
of great significance for accelerating the high-quality development of the grain industry, maintaining the
security and stability of China's grain industry chain supply chain in the new era, and building a higher-level,
higher-quality, more efficient and more sustainable grain security system. According to the characteristics of
Chind's grain production and demand, this paper innovatively proposes a reserve size measurement method
based on the amount of surplus grain, overcomes the shortcomings of the disconnection between the reserve
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size and the output, gives the method of reasonably measuring the scale of storage facilities according to the
functions of different links of acquisition, reserve and transit. According to the characteristics of different
links, we find out the main determinants of each link as follows:. the storage is mainly determined by the
amount of commodities, the reserve is mainly determined by the size of the reserve, the transit is mainly
determined by the flow of goods. A formulais established through the coefficient analysis, and the reasonable
scale of grain storage and logistics facilities is derived. The economic model of the reserve warehouse that
optimizes the layout of storage facilities is proposed, that is, the reserve warehouse based on the reserve
function has the highest efficiency at a certain scale, and the scale should not be too small or too large. The
relevant measurement methods proposed in this paper provide an important reference and basis for the
rational planning and construction of grain storage facilities in different regionsin the new era.

Key words: the amount of surplus grain; reasonable reserve scale; acquisition warehouse capacity demand
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Fig.1 Grain production, consumption and surplusgrain
in a Province from 1989 to 2020
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Tablel Prediction of the scale of local grain reserves

R 1 EWAREE SRR

fif# TR B3Ik 3 Wl 1 (KT B 2 Bl 3 Wi 4
N (R4 ) HRE H 245%/% 31 0 36 61
43153 16 25 16 9
WHAENOITA 1275 1756 1365 2119
WAL R % 85 100 85 79
FUBSH 2 B (HTJER ) 17 t 235 324 252 392
235 KF (GDP 1Y) Mot 20170 27 670 15622 17 716
43153 34 36 31 35
A B PR IR 7= XP- B B /km 150 600 200 100
43153 2 15 3 2
FE M ik FARRE (3R) /T3t 1.3 1.2 1.3 1.5
43153 13 9 1 1
MR BRI BRI TR T t 198 120 510 1010
43153 2 1 5 10
fith 25 HUAR FRAAE 100 160 110 124
FI 40 R AR 0.67 0.86 0.66 0.67
AL Y=y 67 138 73 83

T BdRT A AT AT R ARG o

Note: The data are quoted from publicly available statistics in various municipalities.
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Fig.3 Operation diagram of northern storage warehouse
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d'max = Q + 2— 75Q + 365 = 0.295Q
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Fig.5 Thelinear fitting diagram of the economic
scale of the reserve warehouse
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Table2 Calculation of the economic scale of storage
war ehouses taking a city as an example

BA L BT A BBt ZaIRE
0.2 4 200 -15.680
0.5 9 500 —6.694
1 19 1000 8.282
15 28 1500 23.258
2 38 2000 38.234
25 a7 2500 53.210
3 56 3000 68.186
35 131 3500 20.186
4 206 4000 -27.814
45 281 4500 —75.814
5 356 5000 -123.814
55 431 5500 -171.814
6 506 6 000 —219.814
6.5 581 6 500 —267.814
7 656 7 000 -315.814
75 731 7500 —363.814
8 806 8 000 —411.814
8.5 956 8500 -531.814
9 1106 9000 —651.814
9.5 1256 9500 —771.814

10 1406 10 000 -891.814
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