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What’s New and Free?

• Free Landsat (2009)

• Free Sentinel-2A (2016)

• Free Sentinel-2B (Nov. 2017?)

• Free Google Earth Engine (GEE)

• Segmentation and Object-Oriented 

Classification on ESRI’s Image Service 

cloud (free for USG staff)
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Perfect World?
• Free Landsat(30m), Seninel-2A/2B(10m) & GEE tools to complement 

annual crop area estimates from mid-season to end-of-season.

• Every Ministry of Agriculture (MoA) employee 5-10 GIS/RS staff to publish 

annual Crop Data Layers (CDLs) for their country.

• GFSAD-10m?
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Source: Fritz, et al, 2015, Mapping global cropland and field sizes, Fritz, et al, Global 

Change Biology (2015)http://onlinelibrary.wiley.com/doi/10.1111/gcb.12838/pdf

30-m 

Landsat-7/8 

sufficient
10-m 

Sentinel-2A/2B 

required



Landsat & Sentinel Imagery Archives on GEE

Traditional Approach Cloud Approach

Landsat from USGS 

Earth Explorer 

Download 

Landsat 

Imagery 

(>TB’s)

Process 

Data 

(>TB’s)

Process  

Data 

(>TB’s)
Training 

Sites

Download 

Data 

(<GB)
Image Classification

or Crop Area Estimates 

by Admin. Unit

Upload 

(<GB)
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Landsat only Landsat & Sentinel (after June 2015) 

Area of Interest 

(AOI) processing



South Africa Corn Production 

Data Sources:  

1). Percentage value indicates province’s percent production of 2011/12 total.
2). District corn production from 2007 Census of Commercial Agriculture,
Statistics South Africa, 2011.

. 

GPS Route: 1496 photos 

(Feb 27-Mar 10, 2017)

Example: Training Sites Collected in March 2017



Training Sites for Supervised Classification

“Training sites” = 1145 photos for 

supervised crop type classifications: 

– Maize = 810 photos to 
training sites

– Soybeans = 135 photos

– Sugarcane = 115 photos

– Sunflower = 44 photos

– Orchards = 41 photos
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Roadside GPS Photos Relocated to Fields 

(Feb 27-Mar 10, 2017)



Summary Geotag Equipment & Software
Smart Phone 

(with GPS & eCompass)

Mobile Apps = ESRI 

Collector, Survey123 + 

Many Others

▪ Write Crop Type

▪ Calculate GPS offset 

from roadside to field 

Useful for Crowd Sourcing 

& few photos (<100 photos/day)
Desktop Software = Geojot+

•Write Crop Type

•Relocate photo from roadside to 

field or calculate GPS offset

Useful for Car Surveys lasting 

several days (>100 photos/day)

GPS Camera 

(& eCompass)

GPS Garmin (for 

15-sec. track log)
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Sunflower

Corn

La Rouge Farm, Vierfontein, South Africa (March 1, 2017)

Legend

GPS Offset 

(100-meters)

Field of View 

(FOV)

GPS Offset (>150-meters) from Roadside to Field
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GPS Photos 

on Roadside



Sunflower

Corn

Training Site = Sample Box = 90-meters x 90-meters

90-mGPS Offset =

Training Site Sample = 

3-pixels by 3-pixels = 

90-meters by 90-meters



Corn Training Sites at Viljoenskroon, South 

Africa

GPS Photos 

on Roadside

“Training 

Sites” with 

GPS Field 

Locations & 

Crop Type

Roadside Photos & 

GPS “Training Sites”.

Several GPS Photos 

Relocated to “Training 

Sites” for Maize Fields



Roadside Corn Photos Collected from Feb 27-Mar 10, 2017; 

Relocated to Center of Fields and  Uploaded to GEE

USDA/FAS/OGA/IPAD

Source: GeoJot+ Software utilized to 

relocate roadside photos to center of  fields 

Photos in South 

Africa’s main 

maize belt.

KML file uploaded to GEE = 810 

maize training sites (sample points)  



Ensemble Classification on GEE

Crop-type 

product

Accuracy 

Assessment 

Random Forest 

classifier

LC8_L1T_TOA

30m  Data (GEE) 

Training samples

support vector 

machine 

Decision rule

(Majority) 
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Landsat-8 & Sentinel-2 Imagery on GEE 
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Landsat-8 (Jan 1- Mar 30, 2017) 

(30-meters, bands 2-7, 

16-days repeat cycle)

Sentinel-2 (Feb 1- Mar. 30, 2017)

(10-meters, bands 6,5,4, 

10-days repeat cycle)
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Corn Area (L-8) =  Corn Area (S-2A) 

= South  Africa Crop Estimates Committee (Aerial Survey) 

Corn

Soybean

Sugarcane

Corn

Landsat-8 Sentinel-2



ESRI’s ArcPro 1.4 (ArcMap 10.5) = 

Segmentation & Object-Oriented Classification
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South Africa (March 2018)

Landsat Sentinel-2A/2B 

(not yet on ESRI’s cloud)

Corn area estimates (March 2018) 

= ESRI(L-7/8-30m) = ESRI(S-2A/2B-10m)

= GEE(L-7/8-30m) = GEE(S-2A/2B-10m)

Training Sites for 

South Africa 

(March 2018)



Complement National Crop Area Statistics

with Supervised Classifications on GEE 

• Free Landsat (30-m) and Sentinel-2 (10-m) Imagery

• Increased image frequency matters for higher 

classification accuracy!

• Free GEE Cloud Storage & Computing Power.

• Collect & upload training sites during mid-season. 

• Roadside GPS photos to training sites.

• Finalize with end-of-season products.

– Classified Geotiff image after each crop season.

– Extract crop area statistics by Administration Unit
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• Why: Maintain data integrity & protect market 
sensitive information.

• How often: Monthly

• When: Second week of month, between 9-12th.

• Where: Secured wing in South Building, 5th floor.

• What:

-Incorporate NASS domestic estimates.

-Secretary of Agriculture & Chief Economist briefed at 11:30 a.m.. 

- WASDE report released 12 Noon.  

-FAS reports & databases released between 12:00 - 1:00 p.m. 

• NASS & WAOB Lockup Slides available at:
– https://www.nass.usda.gov/Newsroom/Executive_Briefings/2017/08_10_2017.pdf

– http://www.usda.gov/oce/commodity/wasde/Secretary_Briefing.pdf

The Day of Lock-up
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First predecessor WASDE 

report (10/14/80) released on 
Sept. 17, 1973 and Landsat-1 
launched on July 23, 1972.  

2007 price hike from low global 

stocks, record droughts & US 
corn ethanol demand

1970’s price hike

WASDE Provides Global Information for Price Stability 
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Global Soybean Trade



USDA’s Marketing Year Cycle

• ~ February 20th:  USDA’s Outlook Conference

• ~May 10th: WASDE begins new Marketing Year

• ~ August 10th: WASDE/NASS releases objective 

yield estimates for corn, soy, cotton and winter 

wheat. Free Sentinel-2A (2016).

• ~January 10th:  WASDE/NASS releases final 

annual estimates. 
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WASDE= World Agricultural Supply and Demand Estimates

https://www.usda.gov/oce/commodity/wasde/
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Source: USDA’s Outlook Conference, Feb. 23,  2017

https://www.usda.gov/oce/forum/past_speeches/2017/index.htm
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Source: USDA’s Outlook Conference, Feb. 23,  2017

https://www.usda.gov/oce/forum/past_speeches/2017/index.htm
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Source: USDA’s Outlook Conference, Feb. 23,  2017

https://www.usda.gov/oce/forum/past_speeches/2017/index.htm
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Source: USDA’s Outlook Conference, Feb. 23,  2017

https://www.usda.gov/oce/forum/past_speeches/2017/index.htm
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Source: WAOB, Lockup Slides, August, 2017
http://www.usda.gov/oce/commodity/wasde/Secretary_Briefing.pdf

Record 

area
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Source: NASS, Lockup Slides, August, 2017
https://www.nass.usda.gov/Newsroom/Executive_Briefings/2017/08_10_2017.pdf
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Source: NASS, Lockup Slides, August, 2017
https://www.nass.usda.gov/Newsroom/Executive_Briefings/2017/08_10_2017.pdf
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Source: NASS, Lockup Slides, August, 2017
https://www.nass.usda.gov/Newsroom/Executive_Briefings/2017/08_10_2017.pdf
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Source: NASS, Lockup Slides, August, 2017
https://www.nass.usda.gov/Newsroom/Executive_Briefings/2017/08_10_2017.pdf

10 tons/ha=

~159bpa
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Source: NASS, Lockup Slides, August, 2017
https://www.nass.usda.gov/Newsroom/Executive_Briefings/2017/08_10_2017.pdf
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Source: NASS, Lockup Slides, August, 2017
https://www.nass.usda.gov/Newsroom/Executive_Briefings/2017/08_10_2017.pdf
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Source: NASS, Lockup Slides, August, 2017
https://www.nass.usda.gov/Newsroom/Executive_Briefings/2017/08_10_2017.pdf



Source: Testa,G., et al, 2016. Maize grain yield enhancement through high 

plant density cultivation with different inter-row and intra-row spacings, 

Volume 72, January 2016, Pages 28–37



Distribution of reported U.S. and Canada corn seeding rates

Source: Pioneer

https://www.pioneer.com/home/site/us/agronomy/librar

y/corn-seeding-rate-considerations/2015-5-23
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Source: NASS, Lockup Slides, August, 2017
https://www.nass.usda.gov/Newsroom/Executive_Briefings/2017/08_10_2017.pdf
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U.S. Department of Agriculture (USDA)
Foreign Agriculture Service (FAS)
Office of Global Analysis (OGA); International

Production Assessment Division (IPAD)

• Standardized Precipitation Index (SPI)
– "The Lincoln Declaration on Drought Indices”, Universal Meteorological Drought Index 

Recommended, WMO Drought Indices Workshop, Lincoln, Nebraska, Dec. 2009, 
• http://www.wmo.int/pages/prog/wcp/agm/meetings/wies09/documents/Lincoln_Declaration_Drought_Indices.pdf

– Consensus: “SPI can be used to characterize meteorological droughts around the world.”

– Requires 30-years of historical precipitation data which is provided by 5-km CHIRPS (Climate

Hazards Group InfraRed Precipitation Station) data.

SPI-CHIRPS (on GEE) Applies US Drought Monitor Techniques

Source:CHIRPS

http://chg.geog.ucsb.edu/data/chirps/

Delayed planting 

& waterlogged 

crops in IN & OH.

Drought reduced 

wheat output.

Iowa drought 

with ~60MT corn 

Soils saturated before 

New Orleans floods in 

early August.



Source:  US Drought Monitor Classification Scheme

http://droughtmonitor.unl.edu/AboutUs/ClassificationScheme.aspx

Drought Severity Classification Scheme 
(D0, D1, D2, D3 and D4 Droughts)
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U.S. Department of Agriculture (USDA)
Foreign Agriculture Service (FAS)
Office of Global Analysis (OGA); International

Production Assessment Division (IPAD)



Pending:  CE 2.1  will produce time-series graphs for percent 

cropland area experiencing D0-D4 droughts. 
• InuTeq already produces graphs for North American Drought Monitor.

• Time series graphs to be generated from SPI-CHIRPS. 

Drought Severity over California’s Cropland
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U.S. Department of Agriculture (USDA)

Foreign Agriculture Service (FAS)

Office of Global Analysis (OGA); International

Production Assessment Division (IPAD)



Drought Severity Index 
(D0-D4 Droughts measured for different time-steps)

Agricultural droughts 

(10-days, monthly, 2-months, & 3- months time steps)
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U.S. Department of Agriculture (USDA)
Foreign Agriculture Service (FAS)
Office of Global Analysis (OGA); International

Production Assessment Division (IPAD)

Hydrological droughts 

(6-, 9- & 12-months).



Thank you for sharing your research, 

innovations and cropland products. 

GFSAD30 workshops assist us to:

• Re-evaluate our imagery (L-7/8 & S-2A/2B) data flows 

• Estimate crop area more timely & accurately on the cloud. 
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Foreign Agricultural Service (FAS) of USDA

• FAS is primarily responsible for 

USDA’s:

– Overseas activities with attachés 

located at 75 posts 

– Market development,

– International trade agreements and 

negotiations, 

– Collection and analysis of statistics 

and market information.

• http://www.fas.usda.gov/aboutfas.html

Create economic opportunity for American agriculture

by expanding global markets………
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USDA’s Economic Information System

Farm Service 

Agency

(FSA)

Joint 

Agricultural 

Weather Facility

(JAWF)

Foreign 

Agricultural 

Service

(FAS)

Economic 

Research Service

(ERS)

National 

Agricultural 

Statistics Service

(NASS)

PSD (Production,Supply 

and Distribution)
Online Data

USDA’s World 

Agricultural 

Outlook Board

Domestic 

Production and 

Stocks Estimates

World Agricultural 

Supply and 
Demand Estimates 

(WASDE)FAS Commodity 

Circulars
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PSD Online stores historical estimates 

for crop production, imports, 

exports, consumption, & stocks for 

most commodities and countries.

Trade Policy

Exporter Assistance & Export Programs

Food Aid & Export Credit Programs

UMR (Usual Marketing Requirements)

USDA/FAS 

Economic

Analysis

USDA decision-makers

U.S. Ag Producers & Traders

Commodity Price Discovery 

Commodity Price Adjustments

USDA 

Publications

USDA’s Economic Intelligence System

Chicago Board of Trade 

(CBOT) & other 

commodity markets 

PSD (Production, Supply & 

Distribution) Online Archive 

from 1960-current

WASDE (World Agricultural 

Supply & Demand 

Estimates) since 1973 
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USDA’s Economic Intelligence System
• USDA’s monthly WASDE (World Agricultural Supply & 

Demand Estimates) Circular is released on the 

9-12th day of each month at 12:00 noon. 
– http://www.usda.gov/oce/commodity/wasde/

• PSD Online (historical archive from 1960-present)
– http://www.fas.usda.gov/psdonline/

• Monthly World Production, Market and Trade Reports
– http://www.fas.usda.gov/currwmt.asp


