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Paddy rice: staple grain for people
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Presenter
Presentation Notes
The abundance of domestic ducks in particular free-grazing ducks feeding in the intensive rice cropping areas has been identified as one such risk factor for pathogenic avian influenza. 



What is the best paddy rice
mapping method in monsoon Asia?
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Development of a phenology-based paddy rice
mapping approach
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Methodology
The whole growth phases of paddy rice can be divided into three stages: vegetative stage, reproduction phase, and ripening phase. 
Comparing to other crops like wheat and corn, the transplanting is the most special one as others do not need to be transplanted. We can use the flooding and transplanting signals to identify paddy rice. 
How to detect the paddy rice transplanting and flooding using RS? A previous study showed that the cross of LSWI and NDVI/EVI can be used to detect flooding. 

When we get the flooding signals, we need to make sure the flooding signals are from paddy rice but not others. 
Here we compare all the major land cover types in the northeast Asia, we can find couple land covers have flooding signals as well, especially wetland and water body. 
So we need to exclude all these effects form other land cover types and generate some masks. 
Generally, the different land cover types have different phenology, so the phenology can be a critical criterion to help. 

First, the agricultural phenology observation proved our assumption and we can see the transplanting phase is related to the flooding signals from Remote sensing. 
When we overlay with the daily temperature, we can find the phenology is related to the temperature. 
So we can use temperature based thermal growing season concepts to define the paddy rice phenology and other land cover types’. 








Paddy rice mapping packages:

RICE-Landsat and RICE-MODIS
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Paddy rice mapping packages:

RICE-Landsat and RICE-MODIS
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Refining the phenology-based algorithm by setting

time window using auxiliary data

The start (TGS-10-S) date of
thermal growing season above
10 °C of air temperature
correspond to the start of paddy
—REZEE | rice transplanting in Northeast
China.

The transplanting time window
can also be defined using time
series LST or in-situ observed
phenology data.
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Mapping paddy rice in typical single-cropping
area: northeastern Asia
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Presenter
Presentation Notes
Figure 1. The topographical and climatic characteristics in the northeastern (NE) Asia, including three countries (Japan, North Korea, and South Korea) and one region (NE China) in China. the climate zone data is from the reference (Peel M. C., 2007), Cwa means Temperate, dry winter and hot summer; Cfa means Temperate, without dry season and hot summer; Dwa means Cold, dry winter and hot summer; Dwb means Cold, dry winter and warm summer; Dwc means Cold, dry winter and cold summer; Dfa means Cold, without dry season and hot summer; Dfb means Cold, without dry season and warm summer. The boundary of Landsat path/rows are showed on the map to showcase the Landsat sidelaps. 
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30m paddy rice map in the northeastern (NE) Asia in 2014 based on the phenology- and pixel-based paddy
rice mapping (PPPM) algorithm, Landsat 8 imagery and the Google Earth Engine (GEE) platform.


Presenter
Presentation Notes
Figure 6. The resultant paddy rice map in the northeastern (NE) Asia in 2014 based on the phenology- and pixel-based paddy rice mapping (PPPM) algorithm, Landsat 8 imagery and the Google Earth Engine (GEE) platform (will be available on http://maps.eomf.ou.edu). The surrounding zoom-in maps show the local details in different countries and regions. The 30-m resultant map is resampled into 500-m for the visualization aim. Maps 1-8 shows the spatial distributions of paddy rice in main production regions, including Sanjiang Plain, Songnen Plain, Liaohe Plain, western plains of North Korea, western plains of South Korea, Tokyo surrounding area, Middle Honshu, and Hokkaido, respectively. The red rectangle in inset 1 shows the extent of the case region in Figure 7. 


10m crop map in Northeast China in 2018
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Presentation Notes
Soy has higher value of red2, red3, nir, red4, swir1 than corn.
Soy has higher NDVI and EVI owing to nir. Higher SWIR . Lower NDWI and NDSI (mNDWI) due to higher nir and swir1.
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Figure 12. a) The paddy rice expansion process from the late 1980s to the late 2000s in a case area of the study area. b), c) and d) are three hotspots in the study scene. 


Rice expansion in northeastern Asia
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Policy, market, technology, and climate together

drove rice expansion in Northeast China

AgriTech
60 5 Cultivars
E) Greenhouse nursery in =
— =
o == -
s 0 5% Climate
= 13 = .
3 =S warmin
< 2.0 g = 9
= Area S 3
. =
F1=0.95,p<0.001 Consumption 3
0.0 : : 0
2000 2005 2010 2015

(Dong et al., 2016 GRL)




Pattern

Percent (%)

China

20

Percent (Vo)

Paddy rice area

—8—|ndia  =—®—China

80°E 100°E 120°E

Variations of MODIS-based paddy rice area in China and India from 2000-2014
(Zhang et al., 2017 STE)



Can we apply the algorithm to the
whole monsoon Asia?




Mapping paddy rice in monsoon Asia is challenging
1. Small field sizes in many parts of Asia
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MODIS-based paddy rice monitoring from 2000 to 2018
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Mapping triple rice cropping system in Bangladesh
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Summary

= |t is not easy to map paddy rice for monsoon Asia, due to
fragmented agricultural landscapes, cloud disturbances
in tropical areas, and high cropping intensity, etc.

= Landsat and Sentinel-2 imagery can generally support
retrospective paddy rice planting area change analyses
for annual (2013-) or epoch (1980s-2013) scales in single
rice cropping regions.

= Sentinel-1 is promising for mapping paddy rice in cloud-
prone tropical areas in monsoon Asia with double or
multiple cropping systems.

= While Sentinel-1 and 2 work well for regional rice
mapping, MODIS and Landsat are the only source for
tracking retrospective paddy rice dynamics before 2013,
despite its uncertainty due to cloud disturbances.



Thanks for your attention!

For more questions, please contact
Jinwei Dong, Prof.

Email: dongjw@igsnrr.ac.cn
hitp.//www.lugc-igsnrr.cn/
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