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1. Earth Observation & Agricultural Monitoring
already more than 40 years…

• late 1960’s, early satellite remote sensing: major emphasis on agricultural remote sensing
• 1970’s: first large EO demonstration projects developed by NASA

– Corn Blight Watch (ERIM, LARS etc, airborne multi-spectral capabilities), 
– LACIE - Large Area Crop Inventory Experiment (wheat production – US & Russia ) 

• 1980’s: AgRISTARS (Agriculture & Resources Inventory Surveys through Aerospace Remote 
Sensing), in partnership with USDA, with a focus on global wheat, corn, rice

– Area Estimation, Crop Type discrimination, Crop Calendars
– Considerable emphasis by researchers on plot level radiometry
– Spectral requirements for next sensor, Thematic Mapper – vegetation  (TM Simulator) 
– Dependence on Landsat  (16 day repeat!) - early evaluation of AVHRR 

• 1989: NASA’s focus shifted to… Earth System Science
– AgMon transition from research to operations never realized, although adoption of 

some methods by USDA (FAS, NASS) 

• 1988: EU-JRC Project MARS - Monitoring Agriculture with Remote Sensing - started

Source: C. Justice



2. Earth Observation 
growth & maturation of space segment; decline of in situ

• Since 1980’s considerable advances in sensing technologies
• Evolution & Maturation of the EO Capabilities

– Geostationary – GOES/Meteosat > GOES R/ MSG
– Coarse Resolution (Daily, VIS, NIR, SWR, LW) – wall to wall, AVHRR 

> MODIS/SPOT 
VGT/METOP/PROBA-V

– Moderate Resolution Optical (c. 16 day, VIS, NIR, SWR, LW) – on request > LTAP 
• Landsat MSS > ETM / SPOT/AWiFS/CBERS > LDCM, Sentinel 2 

– Moderate Resolution Microwave (Periodic, X, C, L Multi-polarization)
• ERS/JERS > Radarsat/ALOS > Sentinel 1 

– Fine Resolution (on request, Panchromatic, Multispectral) 
• Aerial Photography> Ikonos / Quickbird / RapidEye > small satellites

• In Situ and agro-meteorological data 
– a general decline in support – some notable data gaps 
– Very few standards for ground data collection

Source: C. Justice



3. Earth Observation
where we are today

• Increasing maturity in terms of Data Products, QA, Validation  
– MODIS Surface Reflectance and Land Product Suite 
– Web Enabled Landsat Data (Roy) > Global Landsat Composites
– Community Validation Protocols (CEOS WGCV LPV)

• Considerable increase in computational and processing capabilities
– SAR processing
– Global Daily 250m data; 8-day 30m data; 5-day 10m data 
– Land Atmosphere Near Real-Time Capability for EOS (LANCE) 

STILL:
– Considerable variability in data policy, availability, pre-processing, and 

accessibility  
– Challenges with accessing and utilizing vast quantities of data 
– Need for operationalization of research results

Source: C. Justice



The G20 Agricultural Monitoring Mandate
(France)

Two initiatives to increase 
information availability, 

quality and transparency

GEOGLAM: 
improve information on supply

AMIS: 
improve information on markets
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The reporting process is carried out globally every 
month on the web-based Crop Assessment Tool

Crop Condition Reporting



GEOGLAM became the 11th member of the AMIS Secretariat in 2016

• First time the international community comes together to produce operational crop 
assessments with 40 contributing organizations & Ministries of Agriculture

• Strong collaboration between GEOGLAM and AMIS
• Bridging the gap between the Earth Observations and Economics communities
• Crop Monitor operational since 2013

Crop Monitor is an integral part of 
the AMIS Market Monitor



Crop Conditions in May 2016 showing devastating effects of southern 
Africa drought that left millions in need of humanitarian assistance

Severe Conditions Underpin the Need for 
Crop Monitor for Early Warning
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Development of National Crop Monitors, Facilitating 
National Food Security Reports

The Inter-Ministerial/Agencies Monthly National 
Integrated Multi-Hazard Early Warning Bulletin, 

published by the Uganda Office of the Prime Minister

National Food Security Bulletin, published by the Tanzania 
Ministry of Agriculture Food Security, National Food 

Security Division



Uganda: September 2015: 

First trucks of relief food 
dispatched to Karamoja

September 26, 2015

Food security report 
presented to 

Inter-Ministerial Committee 
September 25, 2015

“Karamoja Food Security Situation” report used to justify mobilization of food aid in the Karamoja region.

Report applied remote sensing for timely, accurate, actionable in-season monitoring of crop conditions.



• CEOS coordinating data for 
JECAM

• GEOGLAM translating 
JECAM results into req’s: 

– What?
– When & How Often?
– Where?
– Why?

• CEOS responding by 
matching missions to req’s, 
developing strategic response 

– Current implementation = 
JECAM & Asia-RICE

EO Requirements for Agricultural Monitoring
Version 1 (2012-2014) Requirements Table

A B C D E F G H I J K L M

Spatial 
Resolution

Spectral 
Range

Effective 
observ. 

frequency 
(cloud free)

Extent Field 
Size

Target Products

Req
#

Crop 
Mask

Crop Type 
Area and 
Growing 
Calendar

Crop 
Condition 
Indicators

Crop 
Yield

Crop 
Biophys. 
Variables

Environ. 
Variables

Ag 
Practices / 
Cropping 
Systems

Coarse Resolution Sampling (>100m)

1 500 - 2000m optical Daily Wall-to-Wall All X L

2 100-500m optical 2 to 5 per week Cropland 
extent All X X X L L X L

3 5-50 km microwave Daily Cropland 
extent All X X X X

Moderate Resolution Sampling (10 to 100m)

4 10-70m optical

Monthly (min 3 in 
season + 2 out 

of season); 
Required every 

1-3 years

Cropland 
extent (if #5 
= sample, 
else skip)

All X L/M X

5 10-70m optical 8 days; min. 1 
per 16 days

Sample (pref. 
Cropland 
extent)

All X X X X X X X

6 10-100m SAR 8 days; min. 1 
per 16 days

Cropland 
extent of 

persistantly 
cloudy and 
rice areas

All X X X X X X X

Fine Resolution Sampling (5 to 10m)

7 5-10m VIS NIR + 
SWIR

Monthly (min. 3 
in season)

Cropland 
extent M/S M/S M/S

8 5-10m VIS NIR + 
SWIR

Approx. weekly; 
min. 5 per 

season
Sample All M/S X X X X

9 5-10m SAR Monthly

Cropland 
extent of 

persistantly 
cloudy and 
rice areas

M/S M/S M/S M/S

Very Fine Resolution Sampling (<5m)

10 < 5m VIS NIR

3 per year (2 in 
season + 1 out 

of season); 
Every 3 years

Cropland 
extent of 

small fields
S S S

11 < 5m VIS NIR 1 to 2 per month
Refined 
Sample 
(Demo)

All X X X



Cropland Distribution 
(Fritz et al., 2015)

When are the crops growing? 
(Whitcraft et al., 2014)

How do clouds impact clear 
views? (Whitcraft et al., 2015)

Field Size Distribution
(Fritz et al., 2015)

Development of Baseline Datasets – “Best Available”



Can we meet these requirements for 
optical, moderate resolution (10-70m)
data within 8 days during the growing

season with current & planned missions?

Overpass Analysis: CEOS SEO 

Revisit Capabilities 
of 7 Hypothetical Constellations 

Whitcraft, Killough et al., 2015c, Rem. Sens.



# Satellites 
1 L8, S2A, S2B, R2
2 L7, L8, S2A, R2
3 L7, L8, R2
4 L7, L8, S2A, S2B
5 L8, S2A, S2B 
6 L7, L8, S2A
7 L7, L8 

Meeting the Requirement for a view 
≥ 70% Cloud Free within 8 days

(over global in season croplands) 

Meeting the Requirement for a view 
≥ 95% Cloud Free within 8 days

(over global in season croplands) 

Whitcraft, Killough et al., 2015c, Rem. Sens.

GAP ANALYSIS 
where is there insufficient optical data?



Summary & the Way Forward
• Crop Monitors providing a public good: open, timely, science-driven, actionable 

information on global crop conditions
– Already informing decisions 

• Bridging the gap between the policy/econ and EO communities
– Ensuring user community is driving the satellite monitoring research agenda

• Increasing communication and knowledge transfer amongst countries and 
monitoring systems
– Thereby strengthening national monitoring systems

• Strong focus on strengthening national partnerships; expanding participation in 
regional networks and national systems, particularly in ‘countries at risk’ 

Please get in touch for more information or if interested in contributing to this effort: 
www.cropmonitor.org, Inbal Becker-Reshef: ireshef@geoglam.org



Thank You!

Contacts:
akwhitcraftgeoglam.org (Alyssa Whitcraft, Data Coordination 

Lead; GEOGLAM Secretariat)
ireshef@geoglam.org (Inbal Becker-Reshef, Crop Monitor lead, 

GEOGLAM Secretariat)

Presentation prepared by the Crop Monitor Team: 
Mike Humber1, Antonio Sanchez1, Inbal Becker-Reshef1,2, Alyssa 
Whitcraft1,2, Brian Barker1, Christina Justice1, and Chris Justice1

1University of Maryland; 2GEOGLAM Secretariat

Follow us on Twitter:
@G20_GEOGLAM
@GEOCropMonitor
www.geoglam.org
www.cropmonitor.org

Crop Monitor for AMIS Partners Crop Monitor for 
Early Warning Partners

http://www.csiro.au/
http://www.csiro.au/
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