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Background
• Why estimate forest aboveground biomass (AGB)?

• Address technical and scientific questions

• Estimate forest productivity

• Monitor global carbon cycle over time

Field inventory data
Lidar data

Landsat data

Precision
Cost

Accessibility

Data Fusion

• Challenges

• What is needed?
• Easy access, low cost, high precision
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Methods

𝐴𝐺𝐵 = 𝑣𝑎𝑟𝐿𝑎𝑛𝑑𝑠𝑎𝑡1 + 𝑣𝑎𝑟𝐿𝑎𝑛𝑑𝑠𝑎𝑡2 + … +𝑣𝑎𝑟𝐿𝑎𝑛𝑑𝑠𝑎𝑡𝑛

𝐴𝐺𝐵 = 𝑣𝑎𝑟𝐿𝑖𝑑𝑎𝑟1 + 𝑣𝑎𝑟𝐿𝑖𝑑𝑎𝑟2 + … +𝑣𝑎𝑟𝐿𝑖𝑑𝑎𝑟𝑛

𝐴𝐺𝐵 = 𝑣𝑎𝑟𝐿𝑎𝑛𝑑𝑠𝑎𝑡1 + 𝑣𝑎𝑟𝐿𝑖𝑑𝑎𝑟1+ … + 𝑣𝑎𝑟𝐿𝑎𝑛𝑑𝑠𝑎𝑡𝑛 +𝑣𝑎𝑟𝐿𝑖𝑑𝑎𝑟𝑛

• Estimating AGB from Landsat

• Estimating AGB from lidar

• Estimating AGB from Landsat + lidar

• Challenge

What happens without full lidar coverage?



𝐴𝐺𝐵 = 𝑣𝑎𝑟𝑙𝑖𝑑𝑎𝑟1 + … + 𝑣𝑎𝑟𝑙𝑖𝑑𝑎𝑟𝑛

𝑣𝑎𝑟𝑙𝑖𝑑𝑎𝑟1 = 𝑣𝑎𝑟𝐿𝑎𝑛𝑑𝑠𝑎𝑡1 + … + 𝑣𝑎𝑟𝐿𝑎𝑛𝑑𝑠𝑎𝑡𝑚
⁞  

𝑣𝑎𝑟𝑙𝑖𝑑𝑎𝑟𝑛 = 𝑣𝑎𝑟𝐿𝑎𝑛𝑑𝑠𝑎𝑡1 + … + 𝑣𝑎𝑟𝐿𝑎𝑛𝑑𝑠𝑎𝑡𝑚

Methods
• Estimating AGB from Landsat + lidar

• Estimate lidar variables from Landsat
• Then estimate AGB from estimated lidar variables

𝐴𝐺𝐵𝑔𝑟𝑜𝑢𝑛𝑑 = 𝑣𝑎𝑟𝑙𝑖𝑑𝑎𝑟1 + … + 𝑣𝑎𝑟𝑙𝑖𝑑𝑎𝑟𝑛
𝐴𝐺𝐵𝑙𝑖𝑑𝑎𝑟 = 𝑣𝑎𝑟𝐿𝑎𝑛𝑑𝑠𝑎𝑡1 + … + 𝑣𝑎𝑟𝐿𝑎𝑛𝑑𝑠𝑎𝑡𝑛



Test data validationModel comparison

Statistical analysis

• R2, RMSE, AIC

Results

Comparing methods
• Coverage • Cost

• Application • Model efficiency 

• Uncertainty (accuracy, precision)



Thank you !


