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Spatial-temporal pattern changes and security of grain production and
demand at county level in Beijing-Tianjin-Hebei region
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Abstract GIS technique and spatial autocorrelation tools are used to analyze the spatial-temporal pattern of the grain
production and demand in Beijing-Tianjin-Hebei region from 1990 to 2010. Grain security index is built to identify grain
security areas and investigate its changes. The results show that: 1) The grain production in Beijing-Tianjin-Hebei region
has experienced the following 3 phases of change since 1990.rising phase from 1990 to 1998.rapidly declining phase
from 1999 to 2003 and re-increasing phase from 2003 to 2010;2) The counties with low grain yield reduce by year and
those with medium grain yield remain stable. On the contrary. counties with high grain yield keep growing, which are
mainly in the north part of the region;3) The result of grain production and demand analysis indicates the existence of
spatial aggregation. While the southern plain becomes the hot spot of grain production and production-demand difference
area where the grain production can fully satisfy its demand, the northern part is the cold spot in which the relationship

between grain production and demand is quite tight. 4) Most counties in the study area belong to safe in production and
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safe in demand category , followed by the category of safe in production-unsafe in demand. The unsafe in production and
unsafe in demand category accounts for the least number of counties. Moreover, the classification of the changes in
regional security shows that the majority of safe safe-safe counties locate in southern plain area.while the unsafe-unsafe
counties are mainly distributed in the urban area of municipality and prefecture-level cities, the northern plateau, and
mountain regions. In conclusion, in the view of cooperative development,complementary advantages of Beijing-Tianjin-
Hebei region have important practical significance for the grain security of the whole area.

Keywords  Beijing-Tianjin-Hebei region; grain production and demand; spatial and temporal pattern; security
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Fig. 1 Changes of grain production in Beijing-Tianjin-Hebei region from 1990 to 2010
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Fig. 4 High value (hot spot) and low value (cold spot) of grain
production and demand in Beijing-Tianjin-Heibei
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Table 2 Classification standards of grain security status of

Beijing-Tianjin-Hebei counties

Security index Security type ’ 2000
[>1.Q=>1 - '
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0 Qi . i ’

Note: I; represents the security index of grain production, Q;

represents the security index of grain demand.
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Fig. 5 Type of grain security of counties in Beijing-Tianjin-Hebei region from 1990 to 2010
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Fig. 6 Changes of grain security status in

Beijing-Tianjin-Hebei region
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