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Table 1 Fluctuation coefficient of grain yield from 1986 to 2003

= B s R RT3
SEGy Average fluctuation coefficient of grain yield in county
Year FA=H iy BAR BT
Northeast of China Liaoning Jilin Heilnngjiang
1986 0.13 0.19 0.10 0.12
1987 0.13 0.18 0.10 0.13
1988 0.16 0.16 0.13 0.18
1989 0.18 0.24 0.16 0.16
1990 0.15 0.15 0.13 0.16
1991 0.08 0.07 0.06 0.10
1992 0.09 0.10 0.13 0.06
1993 0.11 0.21 0.17 0.00
1994 0.12 0.21 0.20 0.01
1995 0.13 0.18 0.20 0.07
1996 0.15 0.21 0.21 0.07
1997 0.16 0.23 0.17 0.10
1998 0.17 0.22 0.19 0.12
1999 0.14 0.15 0.14 0.14
2000 0.16 0.22 0.14 0.13
2001 0.14 0.13 0.12 0.16
2002 0.16 0.09 0.08 0.27
2003 0.21 0.15 0.16 0.27
if;fe 0.14 0.17 0.14 0.13
szce 0.03 0.05 0.04 0.07
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Table 2 Thresholds of grain yield fluctuation coefficient for early warning in Northeast China
R X T LS BT

Alert Level Northeast of China Liaoning Jilin Heilongjiang
JEA Non alert |R1<<0. 14 |R1<20.17 IR|<20.14 IR1<0.13
RHE Light alent 0. 14<<|r|=0.17 0.17<<|R[=0.22 0. 14<<|R|<20.18 0.13<<|r[<<0.20
FFEE Middle alert 0.17<<|R[=0.20 0.22<C|R|=<20.27 0.18<<|R[=0.22 0.20<<|R[<20.27
H% Heavy alert 0.20<<|R[=0.23 0.27<<|R|=<0.32 0.22<C|R[=<0.26 0.27<CIR[<<0.34
E# Giant alert IR1>0.23 |RI>0.32 IR|=>0.26 IRI>0.34
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Table 3 Alert level and warning limitations of per capita grain possession in whole China
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Table 4 Average grain exports per capita in Northeast China

Ef HhE(0kg) BATTCOTA) ABREH TR (k)

Year Grain exports Population  Per captia grain exports
1995 2475.17 10385 238.34
1996 3044.31 10454 291.21
1997 3073.31 10517 292.22
1998 3678.77 10574 347.91
1999 3511.02 10621 330.57
2000 2268.28 10655 212.88
2001 3123.46 10696 292.02
2002 3904.03 10715 364.35
2003 3061. 22 10729 285.32
ifagﬁe 3126.62 — 294.98
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Table 5 Alert level and warning limitations of per capita grain possession for early warning in Northeast China
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Table 6 Thresholds of grain production safety coefficient
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Normalization

0.5 0.5 safety coefficient
TE¥ Non alert =695 <0.14 1 (0.8.1]
aepy B2 Light alert [655,695) (0.14,0.17] 0.8 (0.6,0.8]
Alert FEE Middle alert [595, 655) (0.17,0.20] 0.6 (0.4,0.6]
level A Heavy alert [545,595) (0.20,0.23] 0.4 (0.2,0.4]
5% Giant alert <545 =0.23 0.2 0.2
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Fig-1 Early warning result of grain production safety
coefficient of Northeast China;in 1993, 2000 and, 2003
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Table 7 Number of counties with different warning degrees in Northeast China
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&
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Early warning for grain production based on GIS
— A Case Study in Northeast China

LI Zhi-bin"*, CHEN You‘ql #, YAO Yanmin"’, SHI Shu- qin b
(1. Key Laboratory of Resources Remote~Sensing and Digital Agriculture of Ministry of Agriculture, Beijing 100081, China;
2. Institute of Agricultural Resource and Regional Planning, Chinese Academy of Agricultural Science, Beijing 100081, China)

Abstract ; Combining the domestic and international indices of grain security and the grain production characteristics
in Northeast China, tow factors output of grain crops per capita and grain yield fluctuation coefficient are chosen as early
warning indices, and their warning limitations of grain production security are developed considering the national food se-
curity level- Then, production safety index synthesizing every early warning index is constructed to reflect the grain pro-
duction state of three provinces in Northeast China by GIS model - The results show that : the grain production safety de-
gree of the two provinces of Jilin and Liaoning in 2000 was lower than that in 2003, but the result is opposite in Hei
longjiang Province where grain production safety degree of 2000 is higher than that in 2003. The result can be validated
by the grain trade in different provinces-

Keywords ; grain production safety ; early warning; Northeast China



