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Verification of “Comprehensive Prediction Model" in Medium and Long Term Forecast of Grain Production
Potential

LIU Shu-tian', LI Jing—ya', MI Chang—hong', ZHENG Hong—yan', HUANG Zhi-ping', HOU Yan-lin", WANG Nong', CAI Yan-ming',
WANG Shuo—jin%, HOU Xian—da’

(1. Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China; 2. Beijing Research Center for Information
Technology in Agriculture, Beijing 100089, China; 3. Software Development and Service Center of Beijing Yours, Beijing 100089, China )
Abstract: The "comprehensive prediction model" in medium and long term forecast of grain production potential was verified and discussed
systematically by using the grain production data from 1949 to 2014 in 16 typical counties, 6 typical districts, and 31 provinces of China. The
results showed as follows: (1)The prediction error reflected the forecast precision of production potential in medium and long term, the chief
reason of large prediction error was high yield farmlands had been occupied in developed area, and the planting areas of vegetables, fruits
increased greatly, that led to decrease grain yield in medium and long term;(2)To forecast precision of production potential in medium and
long term, the scale of national was higher than the scale of province, the scale of province was higher than the scale of district, the scale of
district was higher than the scale of county. And it was large differences in precision between different provinces, different districts and
different counties respectively, which was concerned to the complementarity of domestic climate and the ability of the farmland resistance to
natural disasters; (3 )The "comprehensive prediction model" is scientific, accurate and practical, which can be used as a theory and method
for forecasting the grain production potential in future.
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* 1 ZEB55K 10 2L K 20 £57(1949—2014)(kg-hm™)
Table 1 The yield and the yield of 10 years moving average and 20 years moving average in China(1949—2014)(kg+hm)

g Fa= R e K104 B 20 4
1949 1 029.00 / / 1982 3 124.00 2 552.80 2 167.70
1950 1 155.00 / / 1983 3 396.00 2 673.70 2 267.10
1951 1 220.00 / / 1984 3 608.00 2 807.00 2 370.70
1952 1 322.00 / / 1985 3 483.00 2 920.30 2 463.55
1953 1 317.00 / / 1986 3 529.00 3 036.10 2 551.55
1954 1 314.00 / / 1987 3 637.00 3 165.00 2 642.05
1955 1 417.00 / / 1988 3 579.00 3270.20 2 731.00
1956 1 414.00 / / 1989 3 632.00 3 354.90 2 822.90
1957 1 460.00 / / 1990 3 933.00 3 474.80 2 918.95
1958 1 549.00 1319.70 / 1991 3 876.00 3 579.70 3 009.25
1959 1 462.00 1 363.00 / 1992 4 004.00 3 667.70 3110.25
1960 1 175.00 1 365.00 / 1993 4 131.00 3 741.20 3207.45
1961 1 124.00 1 355.40 / 1994 4 063.00 3 786.70 3 296.85
1962 1 270.00 1 350.20 / 1995 4 240.00 3 862.40 3391.35
1963 1 408.00 1 359.30 / 1996 4 483.00 3 957.80 3 496.95
1964 1 536.00 1 381.50 / 1997 4 376.00 4 031.70 3 598.35
1965 1 626.00 1 402.40 / 1998 4 502.00 4 124.00 3 697.10
1966 1 769.00 1 437.90 / 1999 4 493.00 4 210.10 3 782.50
1967 1 827.00 1 474.60 / 2000 4 261.00 4 242.90 3 858.85
1968 1 800.00 1 499.70 1 409.70 2001 4 267.00 4 282.00 3930.85
1969 1 794.00 1532.90 1 447.95 2002 4 399.00 4 321.50 3 994.60
1970 2 012.00 1 616.60 1 490.80 2003 4 333.00 4 341.70 4 041.45
1971 2 070.00 1711.20 1533.30 2004 4 621.00 4 397.50 4 092.10
1972 1 984.00 1 782.60 1 566.40 2005 4 642.00 4 437.70 4 150.05
1973 2 187.00 1 860.50 1 609.90 2006 4 716.00 4 461.00 4 209.40
1974 2 275.00 1 934.40 1 657.95 2007 4 748.32 4 498.23 4264.97
1975 2 350.00 2 006.80 1 704.60 2008 4 950.78 4 543.11 4 333.56
1976 2 371.00 2 067.00 1752.45 2009 4 870.55 4 580.87 439548
1977 2 348.00 2 119.10 1 796.85 2010 4 973.15 4 652.08 4 447.49
1978 2 527.00 2 191.80 1 845.75 2011 5 165.90 4 741.97 4511.99
1979 2 785.00 2 290.90 1911.90 2012 5 298.70 4 831.94 4.576.72
1980 2 734.00 2 363.10 1 989.85 2013 5 376.80 4 936.32 4 639.01
1981 2 827.00 2 438.80 2 075.00 2014 5 385.00 5012.72 4 705.11

TE: R BRI

R 2 EREHEFHEATNLER(2010—2014, 54K 10 F87)
Table 2 The yield predication result of medium—term forecasting in China(2010—2014, yield of 10 years moving average )

X . . 5 R 10 j AR N 15 AT 20 i AT
Wy BRI04ERE —— . : : ; .
T/ kg hm™  $R22/%  TfE/kg-hm™ D% FRNfE/kg-hm? D% THM{E/kg-hm? R2E%
2010 4 652.08 4 632.99 -0.41 4617.71 -0.74 4569.25 -1.78 4 57747 -1.60
2011 4741.97 4688.11 -1.14 4 656.09 -1.81 4 580.60 -3.40 4592.11 -3.16
2012 4831.94 4 748.46 -1.73 4 694.65 -2.84 4 587.70 -5.05 4 602.90 -4.74
2013 493632 4 814.03 -2.48 473339 -4.11 4590.57 ~7.00 4 609.84 -6.61
2014 5012.72 4 884.82 -2.55 4772.32 -4.80 4 589.19 -8.45 4612.92 -7.98
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* 3 2ERBAFKETINLER(2005—2014, 5K 20 F£H87=)
Table 3 The yield predication results of long—term forecasting in China(2005—2014, yield of 20 years moving average )

5 AT

10 s AT

15 55 AAE T 20 s AR

Y B 20 4

T {E/kg-hm™  $22%/%  FME/kg-hm™  22%/%  Wifi/kg-hm™  1R25/%  BME/kg hm® $R2E/%
2005 4 150.05 4126.90 -0.56 412892 -0.51 4172.80 0.55 4213.03 1.52
2006 4209.40 4 154.81 -1.30 4 158.57 -1.21 4227.72 0.44 4 285.02 1.80
2007 4264.97 4174.21 -2.13 4 180.15 -1.99 4 278.85 0.33 4 355.38 2.12
2008 4 333.56 4 185.09 -3.43 4 193.67 -3.23 4326.20 -0.17 442412 2.09
2009 4 395.48 4 187.45 -4.73 4199.12 -4.47 4369.76 -0.59 4491.23 2.18
2010 4 447.49 4 181.31 -5.99 4 196.50 -5.64 4 409.54 -0.85 4 556.71 2.46
2011 4511.99 4 166.65 -7.65 4 185.82 -7.23 4 445.53 -1.47 4 620.57 2.41
2012 4576.72 4143.47 -9.47 4167.07 -8.95 4 4717.73 -2.16 4 682.80 2.32
2013 4 639.01 4 111.78 -11.37 4 140.26 -10.75 4 506.15 -2.86 4 743.41 2.25
2014 4705.11 4 071.58 -13.46 4 105.38 -12.75 4 530.78 -3.71 4 802.38 2.07
x4 EFEN PTG E SRR HE
Table 4 The grading standards of predication precision of medium and long term forecasting of grain production potential
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RS ARPRERIBINE R H(1979—2014)

Table 5 The yield predication error results analysis of medium and long term forecasting in 31 provinces(1979—2014)

At () TPEIR2E/% B KT/ % Al HRIOE)  FNEIRE % KB %
Jea T (5+10)3F-44 0.53 1.17 WAL i (5+10)3 -1 0.14 0.18
K4 (15+20)F- 0.82 1.76 K4 10 0.75 1.25
TR rh 10 1.48 224 e Hi 10 0.55 0.71
K0 10 0.38 0.61 K1 20 1.09 231
bEE|4 rf 5 0.76 1.15 I 4 iy 20 2.05 5.06
il 20 1.88 221 K (10+15)*F3y 1.00 1.32
17 Hh i) 15 4.11 5.62 IOV hi (10+20) 33 0.57 1.05
KT (5+10+15+20)F-2 0.69 0.45 K3 20 0.43 0.91
et ] 5 0.37 0.89 il R 5 0.29 0.98
K4 15 0.87 1.51 K1 15 1.40 1.98
ST rfiH 10 1.66 2.64 B il 15 2.13 3.41
KH 20 4.19 7.53 K1 (15+20)F-3 0.69 1.69
A P10 S/NERMEIE 3.80 4.87 = i 5 0.26 0.61
K (10+20 )4 1.38 2.10 K40 15 0.84 1.15
e b 5 AU/NESMBIE 3.40 5.89 vusE 5 0.71 1.47
K1t (5+20) 734 1.16 1.93 Kt 20 1.85 5.94
i rhi 10 1.17 2.54 B i 5 0.94 1.37
K (5+10+15420) %y 1.44 2.15 K3 15 2.47 6.03
1T L] 20 1.06 2.47 Hir 5 3.28 492
K 15 1.20 1.83 K4 20 0.35 0.65
T rhH 20 0.84 2.07 T P 15 1.22 2.00
K 20 1.94 2.44 K1 20 1.00 123
R rhty 5 0.83 1.66 TH i 20 0.89 1.82
K9 10 1.45 2.84 K3 (10420)F-3y 0.81 3.53
g rh b 10 0.21 0.42 s 10 0.68 0.97
K 20 1.61 4.05 K1 5 0.74 1.55
PN rh 15 1.04 1.67 W T (5+10) -y 0.66 134
K4 20 0.67 1.05 K4 10 0.39 1.22
ITER i 5 0.43 0.89 297 S ] 20 1.02 1.53
K 20 1.39 2.30 KW 20 S/hEREIE 1.74 3.12
S| rh 20 0.50 1.26
K 20 0.63 1.43

R o6 FEEETBAPRATNBEES

Table 6 The distribution of predication precision of medium and

long term forecast of grain production potential in 31 provinces

A LG % B
BFE hl 7 11 7 0
Ky 4 12 13 0

grain yield[J]. Journal of A gricultural Resources and Environment, 2014,
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7 AR X p AR EIIR R T R4

Table 7 The yield predication results analysis of medium and long term forecasting in 6 typical districts

R RO

2 (5
L[ AR VI WRIE%

TR ORI

S (
o RO sepsyn wi

A AT Hi 10 0.65 1.45
(1979—2012)

K 5 1.85 422
48 22T i 5 2.33 4.75
(1979—2013) K 5 AUMESMEIE 321 5.74
it Kokl T (5+15) 71y 1 3.23
(1979—2013) K- (HhABR ) 5 0.26 0.50

WIVLAS T 7K T lEad i (5+10)F-1y 0.39 0.58
(1979—2014)

K# S A/MNERMEE 496 10.56
AL E X i 5 1.04 2.18
(1979—2014) K4 15 0.89 2.09
BN AR ST R 10 1.02 1.74
(1979—2013) Kb (10+15)F-44 0.95 1.72

&8 #AMA(H) P REARETNERI

Table 8 The yield predication results analysis of medium and long term forecasting in 16 typical counties

B (i) w0 (i) wwc SN
ARk R E i (10+15)F-3 1.42 2.54 WL L i (5+10)3F 0.30 0.54
(1979—2012) K (15+20)F-1 1.87 2.99 (1979—2014) K 5 s/MNEREIE 425 7.99
HOMHE R T U 15 1.51 3.11 WL FE: i (5+10) 71y 4.23 8.07
(2008—2012) K1 (5+20)F-y 445 5.53 (1979—2014) K5 s/ NBEMEIE 5.76 12.04
INERTE rf1 i) 15 3.67 4.18 Wb B rhg) 15 228 5.61
(1979—2008)  K-Jb Jeidpey (1979—2014) K1 10 1.51 2.90
AT B B i (5+15) %4 1.57 2.09 WA H G ] 15 2.21 4.13
(1979—2009) K44 TevkH et (1979—2012) K4 (5+10)3F- 0.94 2.05
2B 2T rh4 (5+15)F- 2.18 3.11 HAEE i 5 0.57 1.16
(1979—2009) K44 Tkt (1979—2013) K1 15 1.18 2.77
HAHAE 0] (5+15)¥- 4.24 6.49 OlIPE Y821 i 15 1.60 351
(1979—2013) K4 5 S/ME#IEIE 1.27 1.83 (1979—2013) K4 20 0.69 2.13
Hrs K B i (5+15)F- 2.44 3.23 BN IE 2 E i (10+15)F-24 0.64 1.42
(1979—2013)  KJ 5 S/NBEHFIEIE 1.11 2.30 (1979—2012) Kt 10 1.37 4.00
Hrr L E rf1 i (15+20)F-4 2.88 5.63 Bk g (5+15)F-1y 0.59 1.85
(1979—2013) K 5 5/0ERIEILE 243 4.29 (1979—2008) K3 (10+20) V-3 1.02 1.86

®9 ARBRLEFB AP KPMNEESH
Table 9 The distribution of predication precision of medium and
long term forecasting of grain production potential

in 16 typical counties
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