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Application of High Resolution SAR to Tobacco Growth Modeling in Karst
Mountainous Region
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Abstract: Due to the status of cloudy weather, fragmented terrain and diversified crop system in karst mountain region, the
conventional remote sensing is difficult to meet the requirement for tobacco growth monitoring. To overcome these problems, we
proposed a tobacco growth model monitoring method based on the brightness of the high resolution synthetic aperture radar (SAR)
image in karst mountain region. Based on the high resolution SAR image brightness values in karst mountain region, the coupled
model of tobacco growth monitoring used regression analysis simulation was established finally. The results from the example
analysis and the measured data verification suggested that the established linear regression models between brightness values of SAR
and the leaf length and width in the whole growth periods could reflect the linear regression basically, except the one of length in the
vigorous growing period. In addition, the tobacco growth condition monitoring was promising for the Yunyan 87 in study area. This
method provides a new research thought of large scale and real-time remote sensing monitoring for the modern tobacco agriculture.
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Fig. 1 The image brightness of different tobacco growth periods
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Table 3 Relationship between SAR image brightness and
tobacco growth parameters
/ /
5 15mx<I5m 2 - Bis
cm cm
55 2 1 17 85 -6.131
2 155 6.3 -5.786
1 5 05-27 3 95 53 -4.5
4 11.5 45 -4.59
3 13.38 6.15 5252
5 145 6 -5.264
1 59.5 24.49 -6.071
87 2 50332269  -4.613
07-10 3 49.0717.74 -7.771
4 49.9516.03 -6.553
52.2120.24 -6.252
SAR 5 50632011 -6.549
1 794 242 -9.139
2 644 17 -10.33
09-24 3 50.6 17.4 -10.39
4 69.4421.96 -11.56
65.9620.14 -10.36
5 5 50.17 15.28 -9.586
Table 2 The basic information of test squares
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Table 4 Tobacco growth monitoring model based on the SAR brightness
R? R?
y=-3.326x-3.867 0.991 y=-0.801x+1.77 0.920
y=-0.257x+49.340 0.049 y=1.567x+29.957 0.999
y=-3.514x+28.825 0.919 y=-2.63x-8.499 0.618
X SAR y
3 SAR
0.919 0.618
RE
RE 570, 100% (3)
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0; Si 1
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3
SAR
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2
SAR
0.991 0.920 2
SAR
0.049 0.78% SAR
0.999
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Table 5  Verification of the model
RE RE
14.50 13.64 -5.90% 6.00 5.99 -0.2%
50.63 51.02 0.78% 20.11 19.69 -2.1%
53.17 62.51 17.56% 15.28 16.71 9.4%
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