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Site description

• Area: 3,070 km2

• 64 townships

• Rice calendar:

 1st crop: Feb − Jul

 2nd crop: Jul − Dec

• Growing cycle: 110 − 

130 days



Site description

• Topography: Plain

• Soil type: Silt loam

• Drainage class/ irrigation: Moderate – imperfect

• Field size: 0.5 − 1.1 ha 

• Climate: Subtropical monsoon / Typhoon/ Drought 

• Agricultural method: Traditional farming



Crop identification and crop area estimation

• Aerial photo 

– Rice field 

• Optical satellite image

– FORMOSAT-2, SPOT, Landsat and so on.

• Data fusion 

– SPOT/MODIS, Landsat/ MODIS 

• SAR 

– Radarsat-2 2014 (SOAR-JECAM Project)



SVM classification result with Lansat 8/MODIS 
data fusion in 2013



SAR data: Radarsat-2

• Provided by SOAR-JECAM project 
• 1 February ~ 15 October,2014 
• Mode: VV + HV
• 1st rice cropping season (Feb.~ Jul.)
• Res. : 5 m

Rice backscattering characteristics



Normalized Difference Singma-0 Index



Classification result
Rice Non-rice Total
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a rice 861 139 1000

non-rice 106 894 1000

total 967 1033 2000

Producer Accuracy (%) 86.1 89.3

User Accuracy (%) 89.0 86.5

Overall Accuracy (%) 87.7

Kappa coefficient 0.75

Threshold-based classification results of the 1st crop in 2014
Image classification resultRice referenced map



In situ Data

• Land cover map 

• Soil database

• Government statistical data

• Yield sampling



Record form

record

Crop

Excel join to shapefile



Land cover map 
of the central-west 

part of Taiwan



Sand micro-photoCharacteristic Curve Wet/dry colour
12

Soil database derived from soil survey programs 



Yield survey

Sun Dried

Sample DW

(ω<15%)

Sampling

Harvesting

9 hills of  1 Sample Thrashing

Weighing



5 temporal radar images (Radarsat-2)

Preprocessing

Multiple regression analysis

Geometry correction for investigating data

R² = 0.7854
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Yield Estimation Accuracy 85-90%

Prediction of paddy rice yield by multi-temporal 
radar images



Estimating the yield of a township



Research plan and collaboration

• Use UAV , VGIS (volunteer geographic information
system) and IOT/sensor network to collect field data.

• Method validation.

• New data: ALOS 2, Sentinel 1 / 2 

• Crop yield model comparison

• The methods are still improved for mapping other 
short-term crops.

• We have participated in a collaborative project with 
scientists from other study sites.
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