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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 



Space for Agriculture

● Increase production – EO improve the 
accuracy and relevance of decision 
support tools and 

○ Increases access credit and other financial 
products

○ Food Balance Sheets
● Improve supply chain efficiency 

○ Reduce losses, supply chain optimisation, 
traceability and market performance

● Environmental resources management
○ Farm practices, optimize inputs while reducing 

negative impacts, 
● Resilience to climate change 

○ Early warning systems, inform mitigation and 
adaptation 

Know what, where, how crops are is growing- forecast and early warning of impending 
failure and bumper harvests 







2019 Climate Hazards Group InfraRed 
Precipitation with Station data (CHIRPS) 
Rainfall March April May  rainfall Anomaly

Source: https://earlywarning.usgs.gov/fews/ewx/index.html?region=af







Nakalembe, C. (2020). Urgent and critical need for sub-Saharan African countries to invest in Earth observation-based 
agricultural early warning and monitoring systems. Environmental Research Letters, 15(12), 1–3. 
https://doi.org/10.1088/1748-9326/abc0bb



https://cropmonitor.org/index.php/eodatatools/eodata/ 

Earth Observations Data for Crop Monitoring

https://cropmonitor.org/index.php/eodatatools/eodata/




NASA Harvest Africa Program Priorities 
1. Improving monitoring and early warning systems that provide 

actionable data and information on agricultural productivity and food 
security at multiple scales, 

2. Advancing methods that underpin the data and systems, 

3. Developing and transferring capacity to national and local users that 
influence decision making, and

4. Developing strong, long-term, sustainable partnerships
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EO Improves monitoring and early warning through systems that provide actionable 
data and information on agricultural productivity and food security at multiple scales

• Tested, applied and used global systems
• GEOGLAM Crop Monitors
• Global Agriculture Monitoring System
• Harvest Covid-19 Dashboard
• Early Warning Explorer (Harvest Partner CHG)
• In Kenya, Mali, Rwanda, Tanzania, Uganda, IGAD countries, 

Brazil, Argentina, Pakistan, and Globally
• Leveraging open access and/or easily customizable tools 

that offer solutions to monitoring.

Nakalembe, C., Becker-Reshef, I., Bonifacio, R., Hu, G., Humber, M. L., Justice, C. J., … Sanchez, A. (2021). A review of 
satellite-based global agricultural monitoring systems available for Africa. Global Food Security, 29, 1–38. 
https://doi.org/10.1016/j.gfs.2021.100543





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

IMPACT

Effective early warning and monitoring systems are fundamental for early 
action and strengthening residence 
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Monitoring Smallholder Agriculture

Why so little progress?



EO + ML for cropland mapping
crop non-crop

Kerner & Tseng et al., 2020

crop

non-crop



Clustering of daily time series

Cropland mapping and tree masking in Mali

•L3H/Planet Fusion: unprecedented daily gap-filled time 
series at 3m resolution
•Fine-scale temporal resolution could enable simpler 
and/or unsupervised approaches
•K-means clustering of daily NDVI time series (k=2)

•



Yield Modeling with 
Earth Observations



Yield Forecast/Assessment:
Global to National to Sub-national to Field scales

National Scale
3-8% error 1.5-2 months prior 

to harvest

Franch, Skakun, Becker-Reshef et al. UMD

Sub-National Scale
8-14% error 1.5-2 months prior to 

harvest
Field Scale Argentina/ Iowa

Hosseini/Sahajpal et al./ UMD

Skakun et al. / UMD

Iowa

Global Scale
Forecasts within 3-5% error, 2 

months prior to harvest

Sahajpal et al.



An automated system that produces alerts to 

assesses crop conditions globally by applying 

machine-learning algorithms on EO data

Global Earth Observations for Crop Inventory Forecasting (GEOCIF).
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Training Programs: Crop 
Monitor Champions



Field-data collection 
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Partnerships
28



Building Blocks





Impact Examples



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 







● Relies on GLAM data 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









New Initiatives/ Projects





Thank you

Email: cnakalem@umd.edu

Twitter @CLNakalembe

mailto:cnakalem@umd.edu


Use Case→ Filling data gaps

Helmets Labeling Crops- Lacuna Fund




