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Abstract Greenhouse mapping has attracted much attention recently, especially in China where greenhouse
practice has been growing dramatically. Remote sensing based greenhouse extraction methods can generate
the geographical locations and spatial distribution of greenhouses efficiently. Most of the existing greenhouse
extraction algorithms rely on high-resolution remote sensing images or aerial images, which are often

expensive to obtain and require complicated algorithms to process. To solve this problem, this paper proposes
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a fast algorithm for greenhouse extraction based on Landsat images that are freely available. First, an enhanced

water index was introduced to characterize winter greenhouse, based on an observed natural phenomenon

that water vapor inside a greenhouse is usually condensed to form a layer of dew on the inner surface of

the greenhouse plastic or glass. On one hand, the dew layer makes a greenhouse has a high water index

value, which makes it to be distinguished easily from bare land. On the other hand, the dew layer increases a

greenhouse’s reflectivity, which makes it different from natural water bodies. In order to extract greenhouses, a

simple and efficient decision tree classifier was designed. Da’ao town of Jiangmen in Guangdong Province was

chosen as an example, and the experiments were based on Landsat images taken in different years. The results

show that the proposed method is effective in extracting greenhouses, with the advantages of high efficiency,

low cost, and strong robustness.
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Table 1 Study image used in this work
" I BH
IR SIS ] - . e o
B 1 (um) 25 [H] 53 % (m)
Bandl Blue 0.450~0.515 30
Band2 Green 0.525~0.605 30
Band3 Red 0.630~0.690 30
2005-11-23
Landsat5 Band4 NIR 0.775~0.900 30
2009-12-04
Band5 SWIR1 1.550~1.750 30
Band6 LWIR 10.40~12.5 120
Band7 SWIR2 2.090~2.350 30
Bandl Blue 0.450~0.515 30
Band2 Green 0.525~0.605 30
Band3 Red 0.630~0.690 30
Band4 NIR 0.775~0.900 30
Landsat7 1999-11-15
Band5 SWIR1 1.550~1.750 30
Band6 LWIR 10.40~12.5 60
Band7 SWIR2 2.090~2.350 30
Band8 Pan 0.520~0.900 15
Band1 Coastal 0.433~0.453 30
Band2 Blue 0.450~0.515 30
Band3 Green 0.525~0.600 30
Band4 Red 0.630~0.680 30
Landsat8 2015-01-03
Band5 NIR 0.845~0.885 30
Band6 SWIRI1 1.560~1.660 30
Band7 SWIR2 2.100~2.300 30
Band8 Pan 0.500~0.680 15
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Table 3 The result of F-measure
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