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The first 
Mennonite 
families to arrive 
in the 
Paraguayan 
Chaco region, 
after fleeing 
religious 
persecution in 
the Soviet Union. 
NORBERTO 
DUARTE/AFP via 
Getty Images

1874 Russia. Author unknown. Von Anatolij Prosorow-Regehr. https://chortitza.org/FB/D0648.php



Vue aérienne de terres appartenant à des mennonites à Masisea, département d'Ucayali, Pérou, le 21 mars 2025 ERNESTO 
BENAVIDES / AFP https://www.la-croix.com/fleches-contre-tracteurs-la-bataille-silencieuse-dans-l-amazonie-peruvienne-
20250505
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METHODS

CNN: ResNet50
Pretrained 

fine tuning at all layers

Sampling
Unique image chips: 

512x512 (2.4km)

Mennonite: polys
Non Mennonite:

> 60% ag 
ESA WorldCover

n = 5541
Menn= 1733

Non = 3808

Training: 
Testing
90:10*

*weighted by the inverse of 
class frequency 
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Hand digitized Mennonite 
polygons from le Polain 
de Waroux et al. 2021



~5m Planet mosaics
October 2020

Imagery:



RESULTS

NON
MENN

NON
MENN

Testing

Training

Swenson, Faraj, Runfola Submitted. 
Remote Sensing Letters

• Successful!
• Detecting a specific 

agricultural culture among 
all other agriculture





Predicted: Non
“True” label: Mennonite

Predicted: Mennonite
“True” label: Mennonite



Next steps
• What features is the CNN leveraging?

• Explainable AI 
• Grad-CAM (Gradient weighted Class Activation 

Mapping)

• SHAP-CAM(SHapley Additive exPlanations- 
Shapley value)  

• Image chips:  R,G,B →R,G,NIR

• Expand area of classification → Latin 
America

• Planet 5m mosaic → Sentinel 2

• Expand to time series → last 10 years

• Expand to other landuses/agents e.g. 
cattle
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