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The data I want! The data I have!



Component 1: Estimation of aboveground forest carbon stocks and 
flows in tropical SEA using of multi-sensor time-series satellite data

Component 2: Detecting deforestation and forest degradation.

Three K&C thematic drivers (Carbon cycle science, Climate Change, 
and Environmental Conservation)

Project outline and objectives

• Requested and obtained ALOS PALSAR Fine Beam Dual (FBD) for 
Palawan and S. Leyte in the Philippines

PALSAR/PALSAR-2 data access 



Background
• Multi-sensor remote sensing data may improve the estimation of aboveground forest 

carbon stocks.

• Scarcity of forest inventories in tropical forests, compels us to use the pre-existing 
forest inventory datasets to calibrate remote sensing data. However, these forest 
inventories were likely executed with different objectives and sampling designs.

Knowledge gap
• Little information exists about the accuracy of above-ground carbon estimates from 

combined datasets across various forest types and geographies, particularly in the 
tropical forests of Southeast Asia (Dupuis et al., 2020; Miettinen et al., 2014).



What we did!
• We pooled forest inventory datasets from GIZ REDD+ field inventory plots from three 

study sites in the Philippines

• Used Multiple Linear Regression to model AGB from forest inventory data and satellite 
data, specifically L-band SAR and Landsat. 



Two research objectives!
• Assess if individual sensor vs combined sensor data produces accurate AGB estimates.

• Assess if a ‘global’ model developed from pooled forest plot data accurately estimates 
forest carbon compared to site-specific models. 
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Site 3

Individual sensor Combined sensor Individual sensor Combined sensor

Pooled forest plot data
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Results – Site Specific Models

1. The combined sensor models performed 
better than individual PALSAR-only or 
Landsat-only models for all study sites. 🤓

2. But even the best models for NSM and 
SLY, had low R2 and high RMSE values. 😔



Results – Site Specific Models

🤩

�



Results – Global Models

The combined sensors model performed better than individual PALSAR-only or Landsat-
only global models, but overall it was poor compared to all of the site-specific models 

using combined sensors. �



Results – AGC estimate using site specific model for VAM



1. Using pooled datasets from various forest inventories will likely generate unreliable model estimates 
and predictions of aboveground forest carbon over larger scales (i.e., country or regional scales), even 
with combined sensor data, if forest characteristics vary substantially between and across forest 
landscapes. 

2. The larger 0.25-ha VAM plots generated better model-predicted estimates. We suggest using larger 
forest inventory plot sizes when combined with remote sensing data than smaller plot sizes. Moreover, 
better carbon estimates were achieved in VAM despite having a fewer number of large plots (i.e., 45 
nested and 20 full sampling plots).

3. Between nested and full tree sampling of large plots in VAM, the fully sampled plots produced better 
estimates.

Discussion and suggestions!

!



Project deliverables 
Component 1:

• Estimates of aboveground forest carbon 

• Models developed using single and combined sensor data

• Accurate and spatially explicit maps of aboveground forest carbon stocks and flows

Component 2:

• Accuracy assessments of mapping forest cover and change

• Accurate forest cover, deforestation, and forest degradation maps

• Peer-reviewed publications – brewing!
• Non-peer-reviewed publications (conference papers, reports etc.)

➪42nd Asian Conference on Remote Sensing (22-24 Nov 2021)

Deliverables and other output



Thank you JAXA for your support!
Arigato gozaimasu!


