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This Bhutan Agriculture III builds upon the previous team’s data sampling 
protocol by comparing the accuracy of  different learning methods in Google Earth 
Engine. This project introduces a cropland change analysis, which will provide local 
and regional information about how cropland areas are changing across 
Bhutan. The project utilizes Landsat, and Sentinel data to create end products that 
support the future of  farming in Bhutan. The end products will be used to inform 
agricultural decisions within the country, improve the efficiency of  farming, and 
support future research.

Project Synopsis

Bhutan Agriculture III
Monitoring Cropland Changes in Bhutan using Remote Sensing to 
Bolster Food Security and Support Crop Monitoring
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• Optimize annual rice crop mask for better food security and crop monitoring

• Enhance the accuracy of  data samples

• Identity farmland area change

• Department of  Agriculture (Bhutan)

• Department of  Agriculture, National Plant Protection Centre (Bhutan)

• Department of  Agriculture, Agricultural Research and Development Centre (Bhutan)

• National Statistics Bureau (Bhutan)

• Ugyen Wangchuck Institute for Conservation and Environment Research

• Bhutan Foundation
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DATA INPUT

Sample rice and non-

rice plots using Collect 

Earth Online (CEO)

Divide points into 

Training, Testing set 

and Validation on 

Google Earth 

Engine)

Define Variables:

• Optical Indices – Landsat 8 OLI

• Tasseled cap Transformation Indices –

Landsat 8 TOA

• SAR Polarization Indices – Sentinel-1 C-

SAR

• Slope and Elevation (SRTM)

• Height Above Nearest Drainage

• Precipitation (Terra-Climate dataset)

• Temperature (ERA5-Land dataset)

• Canopy Interception (PML dataset)

Train Random Forest 
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PROCESSING ANALYSIS

Compute validation and testing 

accuracy, precision, recall, F1 

and kappa score.
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• This methodology along with the support from NASA SERVIR created an
accurate aggregated crop mask for each individual year from 2016 to 2022 using
Random Forest classifier.

• The model predicted an increase in rice area from 2016 to 2017 with a drop in
2019 and a surge back in 2020.

Develop crop masks for each 

month in order to produce an 

annual crop mask that is 

clipped using Regional Land 

Cover Monitoring System 

(RLCMS)

Analyze the crop 

masks using 

Graphical User 

Interface (GUI)
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Results

Accuracy 81.48

Kappa Score 55.74

Testing Recall 87.92

Testing 

Precision

85.73

F1 Score 86.81
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