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Objective:

• To increase market transparency 
and improve food security by 
producing and disseminating 
relevant, timely, and actionable 
satellite-based information on 
agricultural conditions at national, 
regional, and global scales

• Support markets and informing 
early warning for proactive response 
to emerging food emergencies



GEOGLAM is the Group on Earth Observations (GEO) 
Flagship Initiative focused on Agriculture and Food Security

2023 –The G20 under the Indian Presidency reaffirmed GEOGLAM’s contribution  to Agriculture

https://earthobservations.org/geoglam/

https://earthobservations.org/geoglam.php


GEOGLAM
• Vision: the use of coordinated, comprehensive and sustained Earth 

Observations to inform decisions and actions in agriculture… through a 
system of agricultural monitoring systems

• Aim: strengthen the international community’s capacity to  utilize Earth 
Observations to produce and disseminate relevant information on 
agricultural production at national, regional and global scales

• Approach: Identifying information gaps, building on existing monitoring 
systems – strengthening international and national capacity -

• Emphasis on: producer countries (G20+), countries-at-risk and national capacity 
building

• Fostering  international cooperation and collaboration

• A Forum for the Agricultural Monitoring Community of Practice 
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I Open Source
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Capacity (co) Development Guidance
(National and International)

Information
Products

Adaptation
National Adaptation Plans (NAP)

UNFCCC Supplemental 
NAP Guidance

Mitigation
Global Stocktake (GST)

Nationally Determined Contributions (NDCs) 

AFOLU Roadmap

R&D Operations

Needs

Climate

Food
Security

Early Warning & Food Security
Crop monitor for Early Warning

- Seasonal Forecasts
- Special Reports

Market Information
Agricultural Markets Information System Crop Monitor 

- Commodity Crop Conditions
- Seasonal Forecasts

Current GEOGLAM 
Thematic 
Structure 

Ongoing Activities –
Continue and Enhance:

- AMIS Crop Monitor
- CM4 Early Warning Crop Monitor 
- GEOGLAM Knowledge Hub
- JECAM Joint Experiment 

Capacity



Monitoring and 
Measuring Agriculture 
Land Use & Trends Using 
Earth Observations

• Better information means better 
decisions across the  value chain

• Improving information from the 
international to national and farm 
levels

• Driven by Open Science and Open 
Data

Earth 
Observation Foci



GEOGLAM Initiative
Essential Agricultural Variables

• Defining and Developing EAV’s
• EO data needs
• In-situ data requirements
• Research gaps
• Operational requirements
• Satellite Data Products 
• Product Accuracy Assessment 

New EAV Website

AgVariables.org

Providing input to the Space Agencies
through CEOS 

Identifying Good Practices for the
Community of Practice 



…. as challenges mount 
GEOGLAM continues 
to evolve:

Supporting policy priorities:
• Climate Change Adaptation and Mitigation
• Sustainable Development Goals
• Disaster Risk Reduction/Early Warning



Overview
• Guidance on the implementation of EO 

based early warning in less developed 
countries

• Identification of Essential EO Variables for 
Climate Action

• Institutional & Technical requirements for 
National Crop Monitoring

• To be used for developing national plans 

Climate Action:
National Adaptation Plans (NAPs)
Earth Observations for Agriculture & Food Security

In support of the UNFCCC National Adaptation Planning Process
launched at COP27 



GEOGLAM: the way forward
• Factors influencing international food insecurity can be expected to increase

• Climate extremes
• Pest and disease
• Conflict
• Nationally focused policy responses - to the above

• Earth Observation will play an ever increasing role to help inform policies 
and programs with an increasing number of space assets
• Encouraging easy access to data and validated data products  
• Exploring how to establish partnerships with commercial data providers  

• Key actions to rise to the challenge
• Greater international cooperation and collaboration – funding mechanisms needed to enable that
• Need to continue the evolution towards open data – Transparency, Innovation, Efficiency
• Need for sustained operational solutions ensuring long term continuity 
• Scale up co-development efforts in less developed nations – Public Private Partnerships



NASA’S GLOBAL FOOD SECURITY AND AGRICULTURE CONSORTIUM

Mission: to advance adoption of satellite Earth 
observations  by public & private 
organizations to benefit food security, 
sustainability & agriculture, worldwide

Innovation is needed in developing robust & 
scalable measures to monitor the world’s crops for 
addressing this global challenge.

NASA Earth Action -
https://science.nasa.gov/earth/in-action/

HARVEST is NASA’s Contribution to

NASA HARVEST

For more info: www.nasaharvest.org
Follow us on Twitter: @HarvestProgram

Reaching our goals through strong & diverse partnerships



Harvest Impact Areas

Markets, Trade and Supply Chains

Early Warning for Early Action
Insurance & climate finance

Artificial Intelligence & Machine Learning

Supporting Transition to Sustainable & Reg. Ag

Rapid Action for Agricultural Policy Support

A wholistic initiative-focused approach drives Consortium activities, 
partnerships, and outcomes.

Climate Risk Assessments
Regional Initiatives



GLOBAL CROPLAND EXTENT & CHANGE 2000-2019

Global cropland expansion 
accelerated over the past two 
decades, most notably in Africa with 
Half the new cropland area (49%) 
replacing natural vegetation and tree 
cover.
In conflict with the sustainability goal 
of protecting terrestrial ecosystems.



NASA/GEOGLAM CROP MONITOR IN IT IAT IVE
S i m p l e  t o  u n d e r s t a n d  f o r  p o l i c y,  m a r k e t s ,  a n d  e a r l y  w a r n i n g  c o m m u n i t i e s

www.cropmonitor.org

Operational monthly consensus 
assessments on global crop condition 
based on time-series NASA satellite data, 
meteorological and partner ground 
information

Published in three operational 
monthly bulletins

> 200 bulletins generated to-date

Abdolreza Abbassian
AMIS Secretary
Senior Economist, FAO

I M PA C T
1. Used routinely in briefings by USAID Office of Food For Peace, European Commission (DG AGRI), UN FAO, World Food 

Program, and many governments to inform humanitarian aid and market decisions. 
2. New partnership with UN Office for Coordination of Humanitarian Affairs (OCHA) to utilize Crop Monitor to trigger 

anticipatory action programs for food security.

"Assessing the global supply situation and being able to predict 
unexpected shortfalls is the single most important task to guarantee global 

food security. At times of  uncertainty, such as today, remote sensing 
information systems, such as the Crop Monitor, are critical for reducing 

uncertainty and enhancing market transparency."



Kenya Mali Tanzania Uganda Rwanda

• End-user Driven, National ownership, integrated into existing systems to meet national needs
• Enhancing regional and global information
• Standardized Global Approach for Crop Condition Monitoring 

C. Nakalembe, L. Ndugu

NATIONALLY OWNED & OPERATED CROP MONITORS



Agricultural Supply 
Chains 

and Food Security in the 
COVID-19 World

Sanchez, Puricelli, Munshell, Argueta, Barker, Humber et al.
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IFPRI Collaboration Kim, Tokgoz, Glauber, Puricelli, Humber et al.
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Price Transmission and Farmer Outreach with FBN

McNEW et al.



Russian 
Invasion of 
Ukraine
February 24, 2022

Raised concerns about Global 
Food Security 



NASA MONITORING OF AGRICULTURE  FOR 
UKRAINE - I n  p a r t n e r s h i p  o f  t h e  U k r a i n e  M i n i s t r y  o f  A g r i c u l t u r e

Overall map 
accuracy 94% based 
on 4703 ground 
samples 

Sunflower

In 2022 ~22% of Ukraine’s wheat was harvested in 
occupied territories. Translating to  > $1.3 billion of 
loss to Ukraine in 2022. 

NASA Harvest Wheat Estimates 2023

2023: higher production, owing to higher yields. Decline in planted 
area. Significant area of abandoned land along the front line. 

NASA Harvest Wheat 2022 Estimates

Territory Production Yield
Area 

harvested
Area 

Planted

All Ukraine 26.6 3.98 6.74 7.20

Ukraine Controlled 20.8 4.08 5.14 5.40

total occupied 5.8 3.66 1.60 1.80

NASA Harvest is protoyping and 
providing production estimates over the 

Russian occupied territories.

Crop Classification using 3m Planet Data 
(First time Planet data used for full country classification)   

Leonid Shumilo Christian Abys





E. Duncan

E. Duncan & S. Skakun

Very High Resolution Data for Agricultural Damage Assessments



• 81,000 Fields analyzed 
• 1.21 Million craters  within agricultural fields
• Many fields contain more than 1000 craters

Number of Craters Identified in Agricultural Fields 



Ukraine Dec 2023 Assessment

Satellite imagery reveals that approximately 7% of Ukraine’s total cropland has been abandoned in 2023 due 
to the war, translating to $2 billion in lost harvest and a quantity of grains and oilseeds that could have fed 
over 25 million people for a year.

https://nasaharvest.org/news/farming-amidst-war-satellite-data-reveals-productive-yet-challenging-season-ukraine

….the 2023 season did see an increase in yields and production relative to 2022 for both wheat and 
sunflower, two of the major export crops in Ukraine. However, a significant portion of this 
production was harvested in Russian-occupied territories. Dr. Inbal Becker-Reshef, NASA Harvest 
Director explains, “to put this in perspective, the amount of wheat alone harvested in the Russian-
occupied territories in 2023, 6.42 mMT, is higher than what was harvested in the State of Kansas in 
2023, the second largest wheat producing state in the US, or the equivalent of roughly 55% of 
Egypt’s total wheat imports, the largest global wheat importer.”



MALAWI CYCLONE FREDDY AGRICULTURE 
IMPACT ASSESSMENT
A  r a p i d  r e s p o n s e  f a c i l i t y  d e m o n s t r a t i o n

April 2023 rapid crop condition survey was updated in 1 week with flood 
impact questions and used to assess the impact of Cyclone Freddy on 
agriculture and food security in Southern Malawi in partnership with Ministry 
of Agriculture and UN FAO 

Over 2000 fields surveyed in 5 days to assess the flood impact on 
agriculture and summarize impacts at EPA level 

Data were automatically analyzed through the online tools and available 
immediately to feed into reporting mechanisms 

Results were used to support the Ministry’s flood impacts assessment  

Flooding damaged 76% of crop area surveyed 
and 72.7% of total crop loss was reported. 

*Supported by funding from USAID 



DEVELOPING A FACILITY FOR 
RAPID AGRICULTURAL 
ASSESSMENTS FOR POLICY 
SUPPORT
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