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Table 1 Farmland classification system of land cover of China at
scale of 1:250000
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Table 2  Description of 15 models for national crop yield estimation
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Table 3 Simulation assessment of 15 models for national grain yield estimation and error evaluation of 15 distribution of grain yield in

Chinaat 1 km by 1 km
R A VTN A L ATV
Assessment on model simulation Assessment on spatial distribution
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o - X LERORT PRI P R AR R 2 T LT iR T st REL
Models Adjusted Average of P oyt - : : inati
. K Relative error of ~ Relative error between maximum  Mean absolute Determination
determination relative Percentage of total grain rain yield of grid and rice yield difference/t coefficient R?
coefficient error/% negative grid/% alg grainy d y
yield/% per unit area/%
1 0.556 185.16 0 5.67 35.46 93716 0.550
2 0.657 140.42 0 3.31 20.77 71852 0.655
3 0.762 117.62 0.52 9.72 678.59 75077 0.518
4 0.698 102.32 0 10.43 29.87 94522 0.549
5 0.806 99.51 0 7.28 13.58 79925 0.647
6 0.316 515.82 0 37.73 21.88 111753 0.526
7 0.357 2031.44 114 34.23 16.13 125638 0.474
8 0.405 390.84 2.59 2.66 1008.15 127867 0.350
9 0.735 1054.41 66.92 7.94 29.07 118352 0.451
10 0.818 1158.44 65.77 1.18 187.22 120700 0.427
1 0.318 251.14 0 31.58 23.64 106631 0.523
12 0.346 228.14 0 30.24 7.67 99410 0.589
13 0.380 168.37 0.74 23.98 1011.98 82579 0.676
14 0.734 134.67 0 26.49 29.71 103846 0.524
15 0.800 211.04 0.46 21.85 134.82 94002 0.596
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Spatial distribution of grain yield based on different sample scales and
partitioning schemes and its error correction

Ji Guangxing®, Liao Shunbao®%*, Yue Yanlin!, Hou Pengmin?, Yang Xu*

(1. College of Environment and Planning, Henan University, Kaifeng 475004, China;,
2. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: Spatialization of grain yield can contribute to comprehensive analysis of grain yield with other natural and cultural
data. Grain production has a close relationship with the distribution of farmland. Therefore, information on spatial distribution
of farmland is an important parameter for spatialization of grain yield, and the statistical analysis and modeling are the basic
means to realize spatialization of grain yield. Spatialization of nationwide grain yield relates to sample scales and partitioning
schemes. Different sample scales and partitioning schemes will inevitably lead to different errors of spatialization. In this paper,
models considering farmland distribution and sample scales and partition schemes were proposed to estimate grain yield and
its spatial distribution. The grain yield data were collected from 2005 Yellow Book of China. Data of paddy field, irrigated
land, and dry land areas in each county or district were calculated. Four datasets of 3 scales were selected including total grain
yields of counties, total grain yields of prefectures and their average grain yields. A total of 2321 county data and 349
prefecture-level data were obtained. 3 partitioning schemes (no partition of China, 7 regions of China, partitions of China by
province) were considered. A total of 15 kinds of multiple variable linear models were constructed with area of different types
of farmland as independent variables, grain yields as dependent variables. The results showed that: 1) Based on model fitness
of grain yield and its spatialization results, optimal models could be selected since the model fitness suggested that the model
without constant term based on prefecture-level data and 7 regions was best but the spatialization results indicated that the
model without constant term based on county-level data and 7 regions was best; 2) For models without constant term, precision
of spatialization results increased first and then decreased with scaling down of partitioning scheme; For models with constant
term, precision of spatialization results decreased with scaling down of partitioning scheme; 3) In the 2 partitioning schemes
(no partition of China and 7 regions of China), the precision of spatialization results increased first and then decreased with
scaling down of samples from prefecture level to county level and 1 km by 1 km level; and 4) Compared with other models, in
the case of county grain yields as samples, the model without constant term and 7 regions of China had the highest precison
with coefficient of determination of 0.655. The spatialization results were modified with error by a proportional coefficient
method, and the precision was improved to coefficient of determination of 0.968. This research made up for the deficiency of
spatial error analysis of grain yield, explored the relationship between different sample scales and partitioning schemes and
spatial error. Meanwhile, it also provided valuable information for other types of social and economic statistical data.

Key words: grain; error correction; models; sample scale; partitioning scheme; multiple variable regression; vyield;
spatialization



