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Abstract: Rice is one of the main grain crops in China and East Asia, including China. The annual yield of rice
has a significant influence on domestic livelihood. Therefore, timely and accurate assessment of rice distribution
information is crucial for forecasting rice yields and optimize the allocation of agricultural resources. Remote
sensing (RS) images can provide time series surface spectral, and other electro-magnetic, dynamics over a large-
scale land surface, which are commonly used for large-scale crop monitoring. However, routine rice classifying
strategies provided by the RS images during key growth stages, require spectral patterns at high frequency. This
method appears to be impractical within South China, as the number of high quality RS images are difficult to
obtain due to cloud contamination caused by the hot and wet weather. A combination of various RS images of
rice classification from multi- platforms provide an indirect way of reducing the revisit period in routine rice
classification, thus enabling successful crop mapping in cloudy regions. However, this causes difficulty with data
manipulation and storage, especially when conducting classification work at province or large area levels. To
address these issues, this research utilizes Google Earth Engine (a cloud- based geospatial analysis platform
running on the Google server)to collect online optic RS data and micro-wave RS data at diverse resolutions for
rice mapping. A distribution map of paddy rice at 10-m spatial resolution in the Hainan Province in 2016 was
made by using the combined methods of random forest (RF) classification and a pattern-matching strategy based

on conjunct features extracted at monthly level and histogram value distribution. Results showed this method
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was suitable for rice mapping in Hainan and could show clear feature divergence between the different land
surface cover types. Spatial distribution results corresponded well with the actual edges of the field, along with
texture information. The rice classification result of the Hainan Province was validated using sample points
captured on the ground and achieved overall accuracy of 93.2%, indicating reliability for practical application.
Overall, the automatic rice classifying strategy was able to map paddy rice with high efficiency and sufficient
accuracy in the Hainan Province, and could be applied to other vast areas.

Key words: Mapping paddy rice; Google Earth Engine; SAR; random forest; remote sensing images; Hainan
Province
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Fig. 1 Basic information of research area of Hainan Province
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Tab.1 Band informationof images employed in the research
RS B B /mm S HER/m i/t
Sentinel-2 MSI B2 Blue 490 10 340
B3 Green 560 10
B4 Red 665 10
B8 Near-infrared 842 10
Bl11 Short-wave infrared 1 1610 20
B12 Short-wave infrared 2 2190 20
Landsat-8 OLI B2 Blue 450~510 30 106
B3 Green 530~590 30
B4 Red 640~670 30
B5 Near-infrared 850~880 30
B6 Short-wave infrared 1 1570~1650 30
B7 Short-wave infrared 2 2110~2290 30
Sentinel-1 \'A% Dual- band crosspolarization, vertical 10 A&
VH transmission/horizontal receiver 10
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Tab. 2 RS-based surface parameters

HRSEL HHIT.

NDVI NDVI= (NIR - Red)/(NIR + Red)

EVI EVI=2.5%(NIR - Red)/(NIR + 6 x Red — 7.5 % Blue + 1)
LSWI LSWI= (NIR - SWIR)/NIR + SWIR)

NDWI NDWI=(Green — NIR)/(Green+ NIR)

GCVI GCVI=NIR/Green -1
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Tab. 3 Accuracy assessment of rice in Hainan Province
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