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The Theory, Method and Its Application of the Grain Yield Forecast

IV. The Theory, Method and Its Application of Grain Yield Estimation
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Abstract: The ‘channel probability theory’ of grain yield estimation is defined as follows: the historical production which belongs to recent
channel is divided into 5 climatic—year types, i.e. high yield year, partial harvest year, normal year, partial less year, a bad crop year. The
frequency ( or probability ) for the year appeared in 5 climatic types is calculated. The initial value of estimation yield is equal to the sum of
the product of probability and the average yield within every channel for the forecasting year, and the value of estimation yield is equal to
product of the initial estimation value and the climatic parameters. The parameters are real-time amended by experts according to the climat—
ic conditions and crop growth. Prediction units are nation, province and county. The results of application showed that the parameters did not
need to be modified on national scale, while the climatic parameters needed to be revised on province and county scales. The prediction error
was within 3%. The theory would have good application effect and promising development due to its preciseness, simple method, and less pa—
rameters which were from original data and expert experience.
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Figure 1 The channel division of grain yield per unit
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Figure 2 The channel of the national grain yield per unit

from 1985 to 2004
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Table 1 The database of crops estimating parameters
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1-5 1-15 1-25 2-5 2-15 2-25 12-5  12-15 12225
2011 Ka — — — — — — — — —
Kb — — — — — — — — —
(Ka+Kb)2 ~— — — — — — — — — —
2012 Ka — — — — — — — — —
Kb — — — — — — — — —
(Ka+Kb)l2 ~— — — — — — — — — —
2018 Ka — — — — — — — — —
Kb — — — — — — — — —
(Ka+Kb)/2 — — — — — — — — —
=" REA SR, Ka BURSEL Kb I EZMEEY KA E S8
& 2 £[E 2005—2007 R AT LR (kg-hm™)
Table 2 The forecasting result of the national grain yield per unit from 2005 to 2007 (kg-hm)
Ay BEERET A T SR TR R 2%
1 2 3 4 5
2005 4925 4 827 4 688 4 560 4 481 4 680 4 642 0.83
2006 4 980 4 881 4743 4 615 4536 4735 4716 0.41
2007 5035 4936 4 798 4 670 4591 4790 4748 0.88
% 0.03 0.13 0.61 0.18 0.05
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Table 3 The estimating result of the national grain yield per unit(kg*hm™)

B SRR OBEE R R R RKE KU K RONEE
2006 4716 5 696 5 406 5116 4 827 4537 4248 3958 2.35
2007 4748 5775 5481 5188 4 894 4 600 4 306 4013 3.07
2008 4951 5835 5538 5242 4945 4 648 4 352 4055 0.12
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Table 4 The estimating result of the national grain total production(10” kg)
fliF=4F FPRr AR F AR (RS AR T X AT NGECE KA RN %
2006 49 748 59 995 56 944 53 893 50 843 47 792 44 742 41 691 2.20
2007 50 160 60 674 57 589 54 504 51419 48 334 45 249 42 164 251
2008 52 871 61 243 58 129 55015 51 901 48 787 45 673 42 559 1.83
F 5 &4 2006—2008 FHF=AFERE
Table 5 The estimating error of grain yield per unit for each province
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H| <) 0 0.12 1 2.80 1 2,61 || AKX 0 1.62 1 3.08 0 2.00
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