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Dynamic estimation models of corn and wheat yields in USA based on remote sensing da-
ta. HOU Ying-yu WANG Jian-lin MAO liu-xi SONG Ying-bo National Meteorological Center
of China Beijing 100081 China . Chinese Journal of Ecology 2009 28 10 2142-2146.
Abstract Grain security is a key issue having been concerned with all over the world. To under-
stand the crop growth status in other countries and regions timely and accurately is of significance
for China’ s grain trade and grain macro-control. In this paper a case study was made on the
corn and winter wheat production in USA. Based on the analysis of the spatial distribution and
growth periods of the crops the information of non-cultivated land was eliminated from land-use
and land-cover data making the extracted NDVI could objectively reflect the growth status of the
crops. After analyzing the relations between actual crop yields and ten-day-composite NDVI in
1998-2007 based on the data from SPOT VEGETATION the variables of dynamic yield estima-
tion models for the crops were determined and the models were established. The comparison of
the crop yields estimated by the models and the actual crop yields showed that the relative errors
of estimated yields were mostly within 3%  illustrating that the established dynamic crop yield es-
timation models had a high accuracy being feasible and practicable.
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Tab.1 Distribution and growth season of the main crops

in USA
104W-80W 5 9
46N-36N
116W-104W 9 6
49N-45N 7
10 4 6
104W-94. 5W 11

45N-32N
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2 NDVI Ryoos =0.63 Ry, , 3
=0.55 Tab.3 Crop yield prediction model
Tab.2 Correlation between crop yield and NDVI in ten
d Y
ays NDVI Y NDVI R
6 6 Y=1.6265x -342.2 0.77
3 0.78 ! -0.05 77 Y =1.9696x - 5269. 3 0.82
0.06 -0.05 8 5 6 Y =2.2575x -4914.6 0.88
0. 61 -0.11 6 7
6 0.65 2 0.28 8
0. 88 0.15 4 4 Y =0. 8905 +854.9 0.79
0.79 0.1 55 Y =1.3938x - 1029. 6 0.86
7 0.51 3 0. 67 6 6 Y =1.3607x - 1223.0 0.67
0.91 0.84 7 7 Y =0. 6891y +262.6 0.71
0. 59 0. 68
8 0.58 4 0.90 39, 4
0. 64 0. 80
0.76 0.0 2.63% 6. 06% 8 6
9 0.65 5 0. 86 3% 6 7
0.53 0. 81
0. 61 0.79
p 0.8 3.24% 3.19%
0.62 4
0.68 4 2002
7 0.84
0.79
0. 61 4% 7 7.33%
2002
o =0.05 7 7
a=0.05 NDVI 10—14
2.4 2002 7 16
2 NDVI 1971
0.63 a=0.05 NDVI 1917
1 2004 5
7
2 2004 5
1
Y=aX+b 2007 45 7
Y X NDVI 3%
NDVI a b
67 8 3.2
456 17 5 67
3 8
3 3% 8
1.97% -3.52% 8
3.1 7 3%
5 2007 7
2.22% -3.33% 8
4.16% 8 5 0.16%
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4 kg: hm™
Tab.4 Results of wheat yield prediction in USA
4 5 6 7
% % % %
1999 2872. 56 2872. 17 -0.01 2911. 45 1.35 2938. 46 2.29 2916.97 1.55
2000 2825.62 2740. 94 -3.00 2726. 12 -3.52 2742. 95 -2.93 2791. 82 -1.20
2001 2701.93 2598.99 -3.81 2718.71 0.62 2713. 84 0.44 2631. 13 -2.62
2002 2356. 83 2499. 58 6. 06 2454.90 4.16 2515.35 6.73 2529. 48 7.33
2003 2971. 67 2894. 84 -2.59 3062. 08 3.04 2899. 66 -2.42 2858. 64 -3.80
2004 2902. 91 2982.75 2.75 2873. 06 -1.03 2727.39 —-6.05 2944. 58 1. 44
2005 2902. 17 2963. 48 2.11 2867. 27 -1.20 3022. 39 4.14 2989. 33 3.00
2006 2825.28 2805. 70 -0.69 2745. 43 -2.83 2799. 83 -0.90 2696. 30 -4.57
2007 2724.70 2795. 67 2.60 2662.91 -2.27 2887.75 5.98 2800. 52 2.78
5 kg- hm
Tab.5 Results of corn yield prediction in USA
6 7 8
% % %
1999 8397. 86 8543. 12 1.73 8724.73 3.89 8631.71 2.78
2000 8591. 01 8847.77 2.99 8810. 31 2.55 8619. 30 0.33
2001 8673. 27 8621. 12 -0.60 8380. 37 -3.38 8525. 86 -1.70
2002 8118.01 7997. 84 -1.48 7979. 31 -1.71 7988. 82 -1.59
2003 8926. 44 9139. 83 2.39 9165.78 2. 68 9108. 67 2.04
2004 10064. 99 9553. 46 -5.08 9683. 13 -3.79 9710. 61 -3.52
2005 9286. 84 9651. 01 3.92 9420. 66 1. 44 9557. 59 2.92
2006 9359. 85 9061. 90 -3.18 9255. 40 -1.12 9278.23 -0.87
2007 9482. 30 10000. 83 5.47 9166. 26 -3.33 9497. 63 0.16
4 5
2007 6 3%
5.98% 5.47% 6
NDVI 7
6 . 2005.
31 8 18-21.
. 2002.
4 18 3 105-107.
. 1999.
25 5 519-523.
NDVI . 2000. NDVI
16 5 20-22.
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NDVI L
17 12 2371-2375.

. 1996.
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