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Alternative (Non-survey) Data

4





Annual national coverage since 2008
A raster, crop-specific, land cover data set produced using 

satellite data for acreage estimation 

Historically, 
85% - 95%
accurate
for major
crops

* 9 billion pixel 30m 
product

Cropland Data Layer (CDL)
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Predictive Cropland Data Layers and Entropy Layers

7

Illinois (2021)
Entropy Layer

Illinois (2021)
PCDL and 
Segments

Entropy
High

Low

PCDL based on 
High-Order Markov Chains

Entropy layer based on
normalized Shannon entropy
from the predictive distribution

Accuracies in IL
F1-score for corn: 81.5%
F1-score for  soybeans: 80.5%





Applications Leveraging All Data
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Identifying Farms Not on the NASS List Frame
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Illinois

Pennsylvania



Using Non-Survey Data to Complete Surveys
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June Area Survey (JAS) is conducted annually in 
June
Frame: All land in U.S. provides a complete frame 

assuming accurate screening
Sample Unit:  A segment, which is typically a 1-

square mile area of ~640 acres (~259 hectares)
Segments divided into tracts, representing 
unique operations

Design: Stratified Random Sample of segments, 
strata based on percent cultivated (>50%, 15%-
50%, < 15%) 
20%  of the sample enters each year and 
remains for 5 years
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Wealth of Non-Survey Data

16











https://doi.org/10.1214/18-STS687
https://doi.org/10.1007/s10651-018-0416-4
https://doi.org/10.1111/rssa.12390


https://doi.org/10.2478/jos-2020-0004
https://www150.statcan.gc.ca/n1/pub/12-001-x/2019002/article/00004-eng.htm
https://doi.org/10.17226/24892
https://doi.org/10.1109/IGARSS46834.2022.9884059
https://doi.org/10.6339/23-JDS1098
https://doi.org/10.3390/stats5030051


Thank  you !
Linda.J.Young@usda.gov



Use of Satellite imagery to validate 
statistical data on agricultural activity 

from different sources
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1. Validation of land area with no apparent agricultural activity 
to strengthen the geographic coverage of the Census of 
Agriculture (CA) 2022.

2. Identification of crops as support the validation of results of 
the National Agricultural Survey (ENA).

3. Validation of crops obtained through Administrative Records 
(AR).



1. Validation of land area with no 
apparent agricultural activity to 

strengthen the geographic 
coverage of the Census of 

Agriculture (CA) 2022





Land plots with agricultural activity associated with a 
producer

Subuniverse A



Land plots without apparent agricultural activity not 
associated with a producer or directory

Subuniverse B



Complete mosaic of all the land plots, adding the two 
subuniverses:

Sum A & B



Coverage of the CA2022

Subuniverse A
(Census Object)

Associated to a 
producer

6,919,590 land plots

Subuniverse B
(No Census Object)

No associated to a 
producer and without 
apparent agricultural 

activity 
919,103 land plots

Total land  
plots

7,838,693
In order to support 
census coverage, 
the situation of all 

the land plots of this 
Subuniverse was 
validated using 

satellite images, to 
verify that they had 

no agricultural 
activity.





Procedure to verify land plots of Subuniverse B

Land plots of 
Subuniverse B

Visual verifying with 
satellite image 

using a GIS

Is agricultural 
or forestry  

activity 
observed?

Land plots are moved to 
Subuniverse A (Census object)

The land plots remain in 
Subuniverse B (No Census 

object)

Yes

No

SecureWatch imagery service
And as support:
- Base map from Google Satellite
- Base map from Bing Satellite
- Base map from ESRI Satellite



How to identify a land plots with agricultural activity

Land plots with agriculture activity
Land plots with livestock activity

Cropland Idle (abandoned or resting for 
recovering nutrients)



How to identify a land without agricultural activity

Shrub land Land with forest or jungle

Urban areasLand plots in dessert Land plots with facilities or 
infrastructure

Water bodies





2. Identification of crops as support 
the validation of results of the 

National Agricultural Survey (ENA) 
2019.



Validation of avocado in the National Agricultural 
Survey 2019 (ENA19)

In Mexico there are crops cultivated in certain regions of the country, that are
conditioned by specific characteristics of climate, soil, height above sea level, etc.

Such is the case of avocado, which is grown in a specific region in the west of the
country, where four states account for 91% of total production.

In recent years, the statistical exercises carried out have reflected a high rate of non-
response by the producers of that region, which has forced to look for alternatives to
obtain information that allows to know the reality in the production of this important
crop in the region.



Identification of avocado with satellite images

Objective
Obtain through the support of satellite images, the planted area with avocado in the
main producing states and municipalities, to validate the data of this crop obtained in the
National Agricultural Survey (ENA) 2019.

Work universe

State
Number of 

Municipalities
Michoacan 30
State of Mexico 11
Jalisco 13
Nayarit 5

Total 59



Identification of avocado with satellite images

Procedure
1. Identify the crops in the area of interest to 

detect possible confusion with avocado.

Situation as at November 30th, 2019

Municipality Crop
Sown/Planted 
area (ha)

Salvador Escalante Avocado 16,293
Peach 29
Asparagus 28
Raspberry 12
Guava 8
Zarzamora 203

Total municipality Salvador Escalante 16,573

Sowing progress (Ministry of Agriculture)

Google Earth 

Sentinel-2 2019 false infra-red (IR) color

No Avocado

Avocado



Identification of avocado with satellite images

Procedure

2. Supported by free use mosaics of 
high-resolution satellite imagery to 
identify and photo interpret the 
avocado trees.

3. Obtain the satellite image coverage 
Sentinel-2 of the area of interest, with 
take-over date consistent with the 
Survey period

4. Corroborate the presence of avocado 
using Sentinel-2.

5. Digitize the area planted with avocado.

6. Calculate area in hectares.

Google Earth Sentinel-2 2019 false IR color



Identification of avocado with satellite images

Results

Estimated data by identifying avocado 
with satellite images

Data published ENA19*

Area
(hectares)

Production
(tons)

Area
(hectares)

Production
(tons)

212,106.84 2,309,178.79 213,422.12 2,013,590.93

* Expansion factors of the ENA 2019 were calibrated using the information of avocado 
obtained by satellite images. 



3. Validation of crops obtained 
through Administrative 
Records (AR).



Validation of crops obtained through Administrative Registers

INEGI has a master framework, consisting of a national mosaic 
of rural land plots (polygons), as well as a national directory of 
producers.

In order to find alternatives for updating this framework, the 
possibility of using administrative registers was explored.

A diagnosis was made of the existence and availability of 
georeferenced administrative registers, mainly agricultural.

In 2020 a project to update the framework was carried out 
through the use of agricultural administrative registers.

























https://ggim.un.org/IGIF/documents/PARTE_1_MARCO_%20ESTRATEGICO_GLOBAL.pdf
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