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Crop Areas

◼ Crop area information needs field data

◼ CropWatch integrates crop area estimation with geo-statistics & crop mapping

➢ The CPTP method in complex agricultural landscapes (66%)

➢ Crop type mapping methods used for rest 34% regions
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Crop type area = Cropland area * UEC * cropping proportion * crop type proportion



Complicate agricultural landscapes

(JECAM, 2016)



Method of crop area estimation
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Crop area = Arable land area × CALF × Crop type proportion

Remote Sensing based GVG field survey

CALF=Cropped Arable Land Fraction



Cropped and uncropped identification

Separation of cropped and uncropped arable land using 30m or 

higher res. data

• Cloud extraction using reflectance and temperature

• Vegetation index threshold method to separate cropped and 

uncropped
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Crop area in Taigu (A) and Kaifeng (B) 

2.5m 4m

Cropland planting proportion estimation—

validation



Cropland proportion accuracy assessment for the two test areas 

Items kaifeng Taigu

Planting area with Landsat TM 101272 25062

Arable land from landuse map (1:100000) 142613 28214

Planting proportion from Landsat TM 0.7101 0.8883

Planting area with IKONOS/Quickbird 122052 23508

Arable land from IKONOS/Quickbird 169880 27067

Planting proportion from IKONOS/Quickbird 0.7185 0.8685

Error -0.43% 2.28%

Cropland planting proportion estimation—

validation



Cropland planting proportion estimation—

validation

Overall accuracy is 98% using multi-temporal 30m 
resolution HJ-1 and 16m resolution GF-1 images

2014年越冬期间耕地利用状况 实际类别

(像元个数)

分类类别 (像元个数)
生产者精度

未种植耕地 作物种植区

未种植耕地 47638 1341 97.26%
作物种植区 116 17577 99.34%
用户精度 99.76% 92.91%

实际类别

(像元个数)

分类类别 (像元个数)
生产者精度

未种植耕地 作物种植区

未种植耕地 47832 389 99.19%

作物种植区 73 16067 99.55%

用户精度 99.85% 97.64%

Confusion metrics in 2013

Confusion metrics in 2014



Stratification

• First : climate  zoning (11 areas)

• Second: Planting Structure (44 regions)

• Third: Farming density(102 polygons)

• Field survey will cover 1304 major agricultural counties 



Transect sampling frame

grid random sampling Sampling square



Transect sampling frame

plot（America） spot（Europe） line（China）



>100km survey in small, 

homogeneous counties 

>100km survey in large or 

heterogeneous counties 

Sampling line in China



GVG field sampling system

For acquiring the real-time 
crop types proportion

GPS
GIS

VIDEO



Artificial intelligence to automatic processing 
of in situ photos

• Fully automated objects identification from massive photos by 

integration of multiple deep learning networks

• Currently major crops such as wheat, soybean, rice, maize, rapeseed 

could be precisely identified

Maize Rapeseed

Original photo

Segmentation

Crop identification

Wu et al., 2021



winter crops in 2014
Cropped/uncropped 

Summer season in 2016

Cropped and uncropped map



China：Millions of samples collected every year

Global application：More than 20 countries already 

adopted the tools and sampling

全球推广应用

Crop type proportion sampling



Due to both scaling effect and classification errors, we proposes a method for accurately 

estimating cropland area using the unbiased estimating coefficient (UEC) from existing 

cropland datasets

Unbiased estimating coefficient for existing cropland datasets



Apr-July 2019

Global cropped and uncropped land map



Practice 1: produce CALF map in 
CropWatch system 



Step 1



Step 2



Step 3



High resolution crop type Mapping services



Practice 2: Crop type mapping in 

CropWatch system 





High resolution components

➢ Cropping intensity ➢ Crop classification➢ Rice mapping



2. Crop type classification



ci.cropwatch.com.cn:5000/crop



https://drive.google.com/drive/u/1/folders/1HYy5IFWqibpSwjX0U2KI663jZJ1eoCs0



Select two files, 

shp and dbf



Option 1

Background Layers

Google Images



Option 2



Monitoring period

Attribution in the samples 

Machine Learning method 

Data Source

Features

Features

Features



Preview or download 

the geotiff file





Thank you for your attention!
contacts: 

tianfy@aircas.a.cn

zhangmiao@aircas.ac.cn

   zenghw@aircas.ac.cn
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