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“World food and agriculture 
are facing critical challenges”

(UN FAO 2008) 



Context for Agriculture Monitoring

• Challenges:
– Changing global markets – changing 

diets
– Food Security for increasing populations
– Increasing Productivity while sustaining 

natural resources
– Climate change and increased extreme 

weather events
– Growing demands for bio-fuels 
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Agriculture is an essential component of societal 
well-being



• Meeting these challenges requires accurate 
agricultural information that can inform policy 

• Agriculture monitoring systems can help meet 
these information needs:
– Timely information on agricultural production and 

markets
– Early indication of shortfalls in production 
– Identification of Food Security risks 
– Agriculture trends for policy decisions

• While there are currently multiple operational 
agricultural monitoring systems, they operate 
independently in a poorly coordinated way



Global/Regional Systems
• Several global/regional scale systems in place – common data    

needs, few common standards and protocols

MARS FOOD - Crop Monitoring for food security

• Only the US (USDA FAS) has a global operational 
monitoring system

• The EC (MARS Food) monitors multiple countries

• China (Crop Watch) monitors 26 countries

• Most nations estimate and record agricultural production

• FAO (ESS) compiles national agricultural statistics (post facto) 

• Several organizations involved in monitoring food security 
(e.g. FAO GIEWS, USAID FEWS, WFP) 



GEOSS AG-07-03 Task
• Support the development and improvement 

of Operational Agricultural Monitoring 
Systems, enhancing the current capabilities
in the areas of:

–Agricultural Production Monitoring

–Famine Early Warning 

–Food Security
• Initial planning for AG-07-03 Task were made at an IGOL Workshop 

on Agriculture Monitoring, FAO Rome, 2006



GEOSS/IGOL Agricultural Monitoring 
Workshop July 2007, UN-FAO

• IGOL/GEO workshop to develop a strategy for global 
agricultural monitoring in the framework of GEO

• 47 participants representing 25 national and 
international organizations attended and established 
the ‘GEOSS/IGOL Agricultural Monitoring Community 
of Practice

• Reviewed the current state of agricultural monitoring 
and developed a set of priorities and 
recommendations



www.earthobservations.org/cop_ag_gams.shtmlWorkshop Report: 



GEO Agriculture Monitoring Community of Practice Website:
http://www.earthobservations.org/cop_ag_gams.shtml



GEO Agricultural Monitoring System of 
Systems: Approach

1. Share a common vision for the system 
amongst the community of practice (COP) 

2. Establish the conditions under which such a 
system can develop 

3. Identify near term practical steps (task 
activities) that would contribute to achieving 
the vision (COP)

4. Raise awareness to the importance of EO for 
agricultural monitoring and the level of national 
commitments for the Task activities



Observations and Models Information

Satellite Observations
• Coarse

• Moderate
• Fine

(optical, thermal, microwave) 

Seasonal 
Forecast
Models

In-situ Observations 
• Rainfall 

• Temperature

Field Reports
• Area Planted

• Crop Condition

Agrometeorological
Data

• Rainfall, 
•Temp, Humidity 

Crop Models

Area Planted
Crop Type

Crop
Growth/ 

Condition

Crop Yield





CoP Recommendations: Enabling Conditions

• Establish non-prohibitive data pricing policies, allowing for 
free and open sharing of data and enabling affordable 
regional agricultural monitoring

• Coordinate acquisition and Ensure continuity of the EO 
data that these systems rely on

• Coordinate a moderate (10m-60m) resolution data 
initiative providing a global data set for the 2009-2011 
period, from the available international assets (Partner with 
GEO D 0702, DA 0703 Land Surface Imaging Constellation) 

• Increase coverage of meteorological stations for the WMO 
database especially for Africa

• Identify a standard set of products to be used for 
agriculture monitoring

• Assist the integration of the satellite data into operational 
monitoring systems in developing countries



Agricultural CoP Sub-Tasks

• Pilot studies integrating EO data within national statistical 
reporting systems leading to documentation of community 
guidelines and protocols with an initial emphasis on Africa 
(EC, FAO TBD)

• Regional Experiments on methods, inter-comparison and 
accuracy assessment (initially in Argentina, Ethiopia, Canada 
and China) Initiate 2008/09

• Global cropland and crop type mask at 250m resolution 
(NASA /USDA 2009) 

• Global map of field size distribution and cropping system 
complexity in order to guide both EO data acquisition and 
crop area estimation methods (Lead TBD) 

• Help coordinate global 2009-2010 60-30m data / acquisition
• Develop a Multi-source PAY (Production, Acreage, Yield) 

database on a common platform (USDA, JRC, China) (2009)



Catastrophic Fall in 2009 Global Food 
Production Foreseen Feb 09, 2009 !!!!!!

Eric_deCarbonnel (www.marketskeptics.com)

Droughts in N. China, Argentina, Australia, Uruguay, Paraguay, Brazil

We need RELIABLE, TIMELY, OBJECTIVE assessments of crop condition 

2006 US$ Value of Ag Output



Ag 0703 Task Progress

Recent Activities
• Thematic Workshop and Document on Best Practices for Crop 

Acreage Estimates (2008)
• Thematic Workshop Satellite Rainfall Estimation (2008)

Planned Activities 2009
• Ag 0703 Session at IRSE, Stresa (Italy May 2009)
• Ag 0703 Session at SBRSE, Natal (Brazil April 2009)
• Thematic Workshop SAR/Optical Agricultural Monitoring, Banff,

(Canada, Oct 19-24, 2009)
• Ag 0703 Session at NEESPI/LCLUC Workshop Almaty, 

(Khazakstan, Sept 16-20, 2009) 
• 2nd Workshop Satellite Rainfall Estimation, Ispara(Fall 2009)
• IGOS-P GEO Symposium, Washington, (US, Nov 2009) 



GEOSS AG-07-02 Task
• Agricultural Risk Management

– Develop and improve analytical tools and methods for 
agriculture risk assessment, particularly for crop failure. 
Establish common standards and formats. 

– Facilitate the implementation of pilot-projects linking 
Earth system models to end-user application models 
(such as crop-yield models) to improve food-supply 
prediction.

– This will be the first meeting of the Task – breakout discussions

– New Task Lead: Bob Stefanski (WMO) 



Some Related GEO Tasks 
• Task Ag 0607 - Agricultural Capacity Building

– Develop training modules and expand the use of Earth 
observations for agricultural purposes in Africa, Asia, Latin America, 
Central and Eastern Europe, and Small Island States. Training 
modules will be underpinned by practical exercises using multi-
source satellite data. ( China IRSA, Korea KMA) 

– Johnson Owaro, Uganda (Task Lead)
• Task DA 0903 (formerly 0702) Global Moderate Resolution 

Data Set (5 year intervals)  
• Task US-06-01/US-09-01 User Interface WG

– Identification of Agricultural SBA observation priorities 
• An emerging GEO Irrigation and Water Availability 

Forecasting Activity ?
– Proposed as a GEOSS Architecture Implementation Pilot  
– Formerly the Integrated Global Water Cycle Observations (IGWCO) 



GEO Agricultural Monitoring System of 
Systems: Functional Components?

1. Global mapping and monitoring of changes in agricultural type and 
distribution, in their social and ecological context (land use change) 

2. Global monitoring of agricultural production, facilitating reduction of 
risk and increased productivity at a range of scales;

3. Timely and accurate national (sub-national) agricultural statistical 
reporting

4. Accurate forecasting of shortfalls in crop production and food supply

5. Effective early warning of famine, enabling a timely mobilization of 
an international response in food aid 

6. Reliable and broadly accepted 5, 10, and 20 year projections of food 
demand and supply as a function of changing demographics and 
diets, markets, agricultural practices, climate change



GEO Agricultural Monitoring System of 
Systems: Focus?

• Monitoring Crop Exporting Countries 
(emphasis on reporting standards)

• Monitoring Countries at Risk (emphasis on 
Famine Early Warning)

• Improving National Agricultural Production 
Estimates using EO (emphasis on data 
timeliness and capacity building) 



Broad Objective for the Workshop 

• Provide a forum for exchange of ideas on a 
Global Agricultural Monitoring System of 
Systems (developing a shared vision) addressing:
– The state of the science 

– The adequacy of the existing systems 
– The priority observation enhancements
– Work plans for the GEO Ag Tasks (next 36 

months and 2015 Targets)



Workshop Sub-Focus on China

• Take the opportunity provided by holding 
the workshop in Beijing to better 
understand Chinese capabilities for 
agricultural monitoring

• Understand the potential role of China in 
the development of a Global Agricultural 
Monitoring System of Systems

• Raise level of awareness re. Agriculture in 
GEO



Specific Workshop Objectives 
• To review and refine the observational requirements for the 

Agricultural Monitoring (GEOSS Task AG 07 03) and Agricultural Risk 
Management (GEOSS Task AG0702), identifying the components of 
an Agricultural Monitoring System of Systems for the delivery of
forecast and crop production related information and identify what 
improvements are needed.

• To review and document the best practices and procedures for 
agricultural risk management and monitoring;

• To review the existing data and product policies and the data policy 
conditions necessary for the development of an effective system of 
systems;

• To identify the way forward, collaborations and partnerships between 
the earth observation community and the agricultural monitoring 
community of practice to achieve the goals of the GEOSS Agricultural 
Risk Management (AG 07 02) and Agricultural Monitoring (AG 07 03) 
Tasks.



Summary Agenda 
• Welcome
• Overview of the State of the Science
• Review of Chinese Agricultural Monitoring 
• Adequacy of the Current Observing Systems (Breakout)
• Workshop Banquet (IRSA) 
• Observing systems overview
• Identifying Best Practices (Breakout) 
• Vision and Goals for the Program 
• Priority observation enhancements (Breakout)
• Developing the workshop recommendations
• Summary Session for Chinese Policy Makers
• Workshop Dinner (CAS) 

( Some recent apologies from those unable to attend )
( Apologies for recent assignments to identified chairs)



Workshop Outputs
• Elaboration of a common vision ? 
• Ag Monitoring Best-Practices Document
• Revised  Task Work Plans for 2009-11
• Revised Task Targets for 2015
• A Journal Special Edition ??

– Workshop Summary and Recommendations
– Selected Papers on Ag Monitoring

• Increased collaboration   



Logistics
• Walking to the Hotels 
• Bus for the banquet this evening
• List of attendees/emails tomorrow
• Field Trip sign up for Saturday 



Thank You 


