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NASA Harvest

NASA’s Food Security and 
Agriculture Program, led by UMD

Goal: enable and advance the 
adoption of satellite Earth 
observations to benefit food 
security, agriculture, and human 
and environmental resiliency

NASA’s Contribution to 



Thematic and Cross-Cutting Areas

Yield & crop condition

Early warning & food security

Markets and Trade

Crop Type & Area

Africa

Public-Private Partnerships

US Domestic

Emerging technologies (Machine 
learning & AI, Cloud computing)



Group on Earth Observations Global Agricultural Monitoring 
Initiative (GEOGLAM) is to increase market transparency and 
improve food security by producing and disseminating relevant, 
timely, and actionable information on agricultural conditions and 
outlooks of production at national, regional, and global scales. It 
achieves this by strengthening the international community’s 
capacity to utilize coordinated, comprehensive, and sustained 
Earth observations.



Outline

● Background on Earth Observations (EO) for Agricultural 
Monitoring

● Background on GEOGLAM Crop Monitor-An End User Driven 
Initiative

● Sustaining Capacity
● Framework for National & Regional Crop Monitoring
● Tools and systems
● Impact examples



What value do Earth Observations add 
to Monitoring Agriculture and Food 

Security?



NASA Harvest Africa 
Program



NASA Earth Science Division Operating Missions

Source: NASA's Earth Observing System Project Science Office Updated: October 10, 2019



















https://cropmonitor.org/index.php/crop-monitor-story-map 

https://cropmonitor.org/index.php/crop-monitor-story-map


Current Crop Monitor for AMIS and Early Warning 

https://cropmonitor.org/ 

https://cropmonitor.org/




GEOGLAM Special Reports



Key requirements for integrating & leveraging EO in 
Small-holder Ag. Monitoring

● Capacity (analyze, interpret, generate products)
● Satellite data (at the right temporal and spatial resolution)
● Automation (cloud computing, workflows..)
● Field-data –consistent and continuous
● Linkage to regional and international effort
● Linkage to farmer (unpacking the data/ information)
● Private sector (harness the value, and unpack)



(Gerspacher et. al, 2017)









Addressing Human and 
Institutional Gaps



Melding Knowledge with external local expertise 
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Developing partnership with recipient 
stakeholders 
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Understanding the policy context  
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Leveraging capabilities  
30



Embedding 
Knowledge in 
institutions and 
processes 

The Geological Society of America 2020 Annual Meeting: GSA 2020 Connects Online, October 26-30 2020.

Embedding Knowledge 
in institutions and 
processes 





Improving baselines



Monitoring Smallholder Agriculture is Tough

Why: Food Security
● For subsistence
● Low inputs = low productivity
● Pests and diseases
● Policy 

Why: Very Complex systems
● Average field size <1 ha
● Mixed fields
● Land-cover (Agroforestry, pasture)
● Irregular field boundaries
● Intercropping (mixed fields)
● Rainfed → cloudy growing seasons

Karamoja, Uganda Segou Mali

In some cases meets the livelihood needs of over 70% of the population



ML for cropland mapping crop non-crop

Bayas et al., 2017

Kerner & Tseng et al., 2020

crop

non-crop



Supporting smallholder 
farmers in Togo

Annual and in-season mapping of 
cropland at fieldscale with sparse 
labels- Kenya

TOP: NDVI profiles for a 
double crop and natural 
vegetation in the Namalu 
region in Uganda derived 
from Planet’s Dove Classic
Bottom: False-color 
composition Planet 
acquired on 31 March 2018) 
and land cover map 
(right) for the Namalu 
region in Uganda 
 

Initial experiments using 
(unsupervised) k-means 
clustering on the Planet L3H 
NDVI time series to separate 
crops from other land cover, 
Segou Mali   

VHR Cropland mapping in Uganda and Mali

Harvest 2019 (10m)

Skakun et. al 2019



Impact Examples





● Relies on GLAM and Early warning explorer to inform scaling the DRF program in Uganda. 
● Has supported over 300,000 people in the Karamoja region
● Government of Uganda realized a saving of US $2.6 M (51%) for FY ending 2016/17

Disaster Risk Financing -Uganda







Some Key Lessons



Summary

● Weather and climate impacts are likely to worsen as climate change progresses- 
exacerbating vulnerabilities in most developing countries. 

● Earth Observations form a strong, reliable and strategic basis for informing programs and 
policies that can inform planning, implementing and managing programs that can directly lead 
to better outcome for farmers.

● As climate change progresses timely and accurate data become even more critical



Thank you

Email: cnakalem@umd.edu

Twitter @CLNakalembe

mailto:cnakalem@umd.edu

