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Verification of “Channel-Probability Model” of Grain Yield Estimation

ZHENG Hong-yan', LI Jing—ya', LIU Shu-tian', HUANG Zhi-ping', MI Chang—hong', 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 "channel-probability model" of grain yield estimation was verified and discussed systematically by using the grain production
data from 1949 to 2014 in 16 typical counties, and 6 typical districts, and 31 provinces of China. The results showed as follows:(1)Due to the
geographical spatial scale was large enough, different climate zones and different meteorological conditions could compensated, and grain
yield estimation error was small in the scale of nation. Therefore, it was not necessary to modify the grain yield estimation error by mirco—trend
and the climate year types in the scale of nation. However, the grain yield estimation in the scale of province was located at the same of a
climate zone,the scale was small, so the impact of the meteorological conditions on grain yield was less complementary than the scale of
nation. While the spatial scale of districts and counties was smaller, accordingly the compensation of the impact of the meteorological
conditions on grain yield was least. Therefore, it was necessary to use mrico—trend amendment and the climate year types amendment to
modify the grain yield estimation in districts and counties. (2 )Mirco—trend modification had two formulas, generally, when the error of grain
yield estimation was less than 10%, it could be modified by ¥ x(1-K); while the error of grain yield estimation was more than 10%, it could

be modified by Y/(1+K).(3)Generally, the grain estimation had 5 grades, and some had 7 grades because of large error fluctuation. The
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parameters modified of super —high yield year and super —low yield year must be depended on the real —time crop growth and the
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meteorological condition. (4 )By plenty of demonstration analysis, it was proved that the theory and method of “channel-probability model”
was scientific and practical. In order to improve the accuracy of grain yield estimation, the parameters could be modified with micro-trend

amendment and the climate year types amendment. If the assessment can be further combined with the real-time crop growth survey and local

expert experience, the grain estimation precision will be within 3%.
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Table 1 The result of grain yield estimation in China(2012—2014)(kg+hm™)
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2012 4E 5 470.90 5355.75 5180.92 5003.98 4 884.62 5187.07 5298.70 -2.11
WEZ% 0.09 0.18 0.52 0.12
SAEEIE A 5 355.75 1.08
2013 4§ 5 546.77 543285 5260.19 5085.75 496827 5255.95 5 376.80 -225
g% 0.09 0.18 0.47 0.12
/NEFEIE 5 366.68 -0.19
SAEEIE A 5432.85 1.04
2014 4F 5 623.09 5510.26 5 339.60 5 167.54 5051.88 5 340.65 5 385.00 -0.82
W% 0.06 0.23 0.46 0.09
INERAEIE 5 460.69 1.56
SAEEIE A 5 339.60 -0.84
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Table 2 The grading standards of precision of grain yield estimation
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Table 3 The grain yield estimation and types of climate year in 31 provinces(2013—2014)
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1R %% 2% R %1% R22/% 1R251% R 2E1%
Jb 2013 3.12 1.87 3.46 7.04 1.17 2.14 SEpE
2014 10.96 0.47 0.81 R
Tt 2013 6.27 436 2.30 6.91 3.34 2.11 R
2014 7.54 231 1.92 R
R4 2013 5.95 1.40 1.02 4.67 1.68 0.92 Fip=
2014 3.39 1.95 0.81 IES
17 2013 7.15 0.90 0.47 6.97 0.90 0.43 Fj=
2014 6.78 0.89 0.38 F5=
e 2013 11.12 5.99 0.81 8.89 7.97 0.61 B
2014 6.66 9.94 0.40 ES
T 2013 8.49 4.62 1.49 12.86 15.90 1.80 ES
2014 17.22 27.17 2.11 K=
K 2013 3.85 0.17 3.20 3.33 3.47 3.37 SEpE
2014 2.80 6.76 3.53 S
BIpir 2013 17.33 19.33 5.49 16.92 10.16 474 Fp
2014 16.51 0.99 3.98 Fj=
iR 2013 5.63 476 2.64 522 293 2.77 TRx
2014 481 1.09 3.00 R
T 2013 1.86 0.08 1.35 1.39 0.53 0.88 SEpE
2014 0.91 0.97 0.41 S
WL 2013 4.70 6.08 0.90 375 4.06 0.81 iR
2014 2.80 2.04 0.72 TRx
WY 2013 3.54 148 2.20 1.90 2.39 1.61 S
2014 0.26 3.29 1.01 SEpE
binta 2013 0.74 1.66 0.92 0.61 0.96 0.79 S
2014 0.48 0.26 0.65 S
Al 2013 0.11 0.06 0.09 0.09 0.06 0.12 SEpE
2014 0.06 0.06 0.14 S
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Table 3 The grain yield estimation and types of climate year in 31 provinces(2013—2014 )( Continued )
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Table 4 The distribution of precision of grain yield estimation

in 31 provinces
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Table 5 The grain yield estimation and types of climate year in 6 typical districts(2011—2014)
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R bR 2011 35.11 1.15 9.50 30.76 3.80 6.12 R

2012 26.41 6.44 274 K=

IR 7 e 2012 5.87 1.41 2.27 6.75 1.36 1.39 TR

2013 7.62 1.31 0.51 TR

A oK 2012 17.94 1.46 5.94 15.93 3.18 3.68 Fy=

2013 13.92 4.90 1.41 =

WL K 2013 5.06 0.78 0.56 5.59 1.07 0.56 I ES

2014 6.12 1.36 0.56 (TER

Wb #E X 2013 11.68 2.75 0.33 10.99 2.00 0.76 R

2014 10.30 1.24 1.18 R

s T 2012 21.44 20.90 3.01 25.94 14.16 2.29 iR

2013 30.44 741 1.57 R
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Table 6 The distribution of precision of grain 3 tig
yield estimation in 6 typical districts
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Table 7 The grain yield estimation and types of climate year in 16 typical counties
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KB 2011 30.22 36.12 1.44 28.70 19.23 2.02 Vid

2012 27.18 2.34 2.60 R
Mot it 2011 47.26 3.72 9.50 37.90 3.33 6.89 R
2012 28.53 2.93 4.28 YN
REE 2008 1.23 0.71 0.94 1.58 133 0.88 UrES
2009 1.92 1.95 0.81 Nid
TR 2008 11.52 2.56 0.72 10.72 2.57 0.58 R
2009 9.92 2.58 0.44 TR
BrET 2008 1473 3.49 1.16 11.74 6.49 2.80 TR
2009 8.74 9.48 4.44 S
LRz 2012 25.17 436 8.07 24.02 3.73 6.08 £
2013 22.86 3.09 4.09 F5=
K 2012 19.78 1.39 6.64 18.33 2.51 4.42 Fy=
2013 16.87 3.63 2.20 Fop=
ol £ 2012 12.10 4.44 3.43 11.00 3.48 1.79 EES
2013 9.89 2.51 0.14 (ES
HHE 2013 3.23 3.16 3.26 5.20 3.66 2.09 S
2014 7.16 4.16 0.92 nES
I 2013 4.09 3.00 0.36 8.93 6.06 3.06 R
2014 13.77 9.12 5.75 Ry
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Table 7 The grain yield estimation and types of climate year in 16 typical counties( Continued )
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Table 8 The distribution of precision of grain yield estimation in 16

typical counties
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