
Bingfang Wu
Institute of Remote Sensing and Digital Earth (RADI)

Chinese Academy of Sciences

CropWatch



Goal 2: Zero Hunger

◼ Pledges to end hunger, achieve food security, improve 

nutrition and promote sustainable agriculture

◼ Achieving food security requires an integrated approach

➢ Sustainable Food Production and Resilient Agricultural Practices

➢ Ensure Stable Food Commodity Markets and Timely Access to 

Information



Information gap is a big issue for food security
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◆ By 2050 the world’s population 

will reach 9.8 billion, 29 percent 

higher than today.

◆ Nearly all of this population 

increase will occur in 

developing countries.
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We have to producing 70 percent more 

food for an additional 2.2 billion people

by 2050(FAO. How to Feed the World 

in 2050)



Situation and requirements

◼ The paucity of adequate capacity in obtain and accessing up-to-

date staple crop production information, which is essential for a 

country economic governance and securing food supply. 

◼ Over-dependence on information provided by third parties and 

often poses the danger of taking decisions based on delayed and on 

not easily verifiable information. 

◼ Constrain developing countries to set-up, operate, and maintain 

such crop monitoring facilities due to big financial input and 

operational cost as well as adequate technical skills, thereby. 

◼ By taking advantage of technology evolution in cloud computing and 

free available satellite data, CropWatch cloud will facilitate to 

generate crop production information for their own countries without 

input on investment and system development. 



CropWatch Mission

CropWatch aims at improving food information
availability, quality and transparency
◼ To improve access to global information about the 

worldwide production of major cereals and soybean

◼ Serve as a science-based Chinese voice on global food 

security perception

◼ To provide additional, reliable information for developing 

countries to fight against hunger

◼ Offer cloud-based services



CropWatch® Development

• Kick off in 1998

• Supported by CAS, NDRC ,MOST,NSFC, GEOGLAM, SIGMA

• Release first bulletin in August, 1998; 

• Release first English bulletin in November, 2013.

• Improvement and development  (20 Years)

 Monitoring China -> Global 

 From manual judgment to quantitative monitoring

 From instant investigation to dynamic monitoring

 From after harvest measurement to early prediction. The crop 

production data can be available one month before its harvest.



CropWatch Cloud platform

CropWatch-Pro

• An online tool for people to produce crop 
monitoring products at any time and anywhere.

CropWatch-Explore

• An online interface for people to explore and 
analysis all the crop information data easily.

CropWatch-Project

• An online platform for people to create and 
write the crop bulletin.

CropWatch-Bulletin

• An webpage for people to read CropWatch 
bulletin.

CropWatch Explorer



Sub-national for 

large countries
Crop type proportion

(some countries)

National
In addition to previous indicators, crop cultivated 

area, time profile clustering

Regional: Major production zones
In addition to CWAIS, Vegetation health index, uncropped 

arable land, cropping intensity, and maximum vegetation 

condition index

Global: homogeneous crop mapping and reporting units
Using CropWatch Agroclimatic Indicators (CWAIs) for rainfal, air 

temperature, photosynthetically active radiation, and potential biomass

Increasing level of 
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25 km resolution 

to 10m
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CropWatch Hierarchical approach
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CropWatch-Pro

Models / Algorithms on Cloud



NDVI Anomaly
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CropWatch-Pro



Crop and cropland mapping on GEE

Sentinel-1 composite and process on GEE

Backscatter change from 

transplanting to flowering

Decision tree using backscatter coefficient / vegetation index at key

stage, from transplanting to post flowering

National 10m cropland was extracted using ~20,000 

S1, S2 on Google Earth Engine, and ~2,000 China GF-

1/2, ZY-3 imageries 



Big challenge: field points(Crop type and 

mapping at medium to high resolution )

• USGS/NASA Global Food Security 

Analysis-Support Data at 30 Meters 

(GFSAD30) Project

• Matthew C. Hansen 30m cropland

• ESA/JRC cropland 

• RADI/CAS 10m Landcover 

Supervised  classification based on 

Machine  learning  (RF,SVM,CART)
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CropWatch-Explore

CropWatch-Explore
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• CropWatch-Explore provide a web service for users to 

conveniently explore and visualize our data. 



CropWatch-Explore-vector



CropWatch-Explore-raster



• Near real time map visualization and 

online service based on GeoWebCache

CropWatch-Explore

Segmentation Parallel computing Aggregation



CropWatch-Analysis
CropWatch Analysis is cloud based participatory tool for the CropWatch teams or

invited people from over the world analyzing their CropWatch indicators

anywhere. It provides create document, allocate and manage tasks, monitor

schedule and publish the document online functions which let people over the

world finish their documents together on the cloud platform.

CropWatch Team All experts over the world

In November 2017 CropWatch bulletin (Vol. 17, No. 4)，37 colleagues from 9 

countries and 4 teams from China have joined the CropWatch analysis platform.



Task assignment

CropWatch-Analysis



Write and revise the analysis using the products (maps, graphs, tables, etc) 

as well as internal thematic products

CropWatch-Analysis



Food security early warning

• Cropped arable land fraction (CALF) represents the total 

cropping proportion at early growing stage

• Agro-meteorological risk index (AMRI) considering 

meteorological suitability for crops at different growing 

stage is used for yield alarming

Agro-meteorological 

risk index

August 2013

July to October 2015



Early outlook based on CropWatch



CropWatch-Bulletin



CropWatch-Bulletin
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How to work together with each nation?

◼ CropWatch Cloud services

◼ Customization and localization

◼ Integration with local technical system

◼ Utilization of local knowledges

• Agro-climatic 
indicators

• Agronomic 
indicators 

• Countries ore regional 
report

• Crop specific report

• Focus and perspectives 
report

• Data acquisition 
system

• Preprocessing 
system

• Thematic data 
production 
system

• GVG App

• Field protocol

• Training

• Internet mining
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Cloud-based 
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system
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Expanding the indicators

CropWatch will enrich the indicators on agroclimatic, agronomic, PAY and early

warning through combination of the different cropping patterns and agricultural

ecosystems, taking the user or region/country preference into account, and

promote the capacity of information dissemination.

Agroclimatic Agronomy PAY

Agroclimatic Agronomy PAY
Early 

Warning

14 indicators

26 indicators

Enrich



Share algorithm and data resources

Open the existing sub system to facilitate partners to carry out their own

agronomic monitoring and analysis, including CropWatch Pro, CropWatch

Online, CropWatch Project and CropWatch bulletin.

Open and share its algorithm and data resources, thus authorized partners will

have the ability to customize the tools and data of their own system, which will

significantly enhance the capacity of agronomic monitoring of food-insecure

countries and strength their capacity of food governance, as an online store of

Alibaba.

Sub Systems

Algorithms

Data sources

Customized 

CropWatch

Request
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Build the bridge for existing system

Using web service, Docker, CropWatch will provide the communication port for 

existing agronomic monitoring system in B&R, avail them to the public and 

share the monitoring information, thereby create a fair environment to carry out 

joint monitoring and cross validation. 
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Regional 
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Country 

system

Subcountry 

system

CropWatch

monitoring Validation



Customization for Mozambique

• Include Portuguese language in CropWatch website interface

• Include every provinces of Mozambique

• Adapt crop phenological information from local experts from MOAFS

• The monitoring results (NDVI profile and NDVI based condition map 

generated using CropWatch Cloud) were officially incorporated into 

the Mozambique National Agro-Meteorological Bulletin in June 2018



CropWatch for Mongolia

◼ Odbayar was invited to Sanya meeting in last August,

◼ One student is studying Crop Monitoring for Mongolia

◼ Customizing CropWatch for local requirements

◼ Following the regional drought mechanism

➢ ESCAP coordination and support

➢ Ownership and full technical transfer

➢ CAS support and comittement




