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Introduction 
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Objectives and Outline 

Overview of local, county-scale mapping 

for NASA’s Carbon Monitoring System 
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NASA’S Carbon Monitoring System 



DEPARTMENT of  GEOGRAPHICAL SCIENCES 

Biomass Pilot Product 
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Nested Scales of Observations 
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Geographic Setting 

Intensely fragmented landscape 

• Mix of urban and rural forests 

 

Wall-to-wall legacy lidar mapping 

• Original intent for flood-plain 

mapping 
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Methodological Approach 
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Sampling and Field Data 
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Model-based Stratification 

Canopy Height Landcover 
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Lidar Data 

NLCD 

LiDAR 
2x2 m 

30x30 m 

Lidar metrics give the percentile 
distribution of canopy heights 
within each NLCD pixel 
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High Resolution Tree Canopy Extraction 

Lidar 

NAIP 
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Landsat Disturbance Data 
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Statistical Methods 
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Results 
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Results 
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Quantile Regression Tree
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Results 
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Predicted Biomass 

Linear Regression BMA Regression 

RandomForest 
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Spatial Variability & Errors 

181.3 Mg/ha 
 

Lower Bound Mean Prediction Upper Bound 

2.5% 97.5% 

USFS = 180.7 Mg/ha 
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National Biomass Map Validation 

CMS National 
Max Ent 

(Saatchi et  al.) 

CMS Local 
BMA 

(Dubayah et al.) 

NBCD 
(Kellendorfer,et al.) 

Biomass (Mg/ha) 

Resolution 0.022°  Resolution 30 m Resolution 30 m  Resolution 250 m  

FIA –based 
(Wilson et al.) 



DEPARTMENT of  GEOGRAPHICAL SCIENCES 

Methodological Approach 

Field Data 
Collection and 

Analysis 

Small-Footprint 
Lidar 

Radar  
(disturbance) 

Landsat 
Disturbance 

Prognostic 
Ecosystem 
Modeling High-Resolution 

Carbon Flux 

High-Resolution 
Biomass 

Error 
Analysis 

Algorithm 
Development 

& Image 
Processing 

Machine 
Learning and 

Statistical 
Models 

High 
Resolution 

Biomass 
Estimation 

Field Biomass 
Estimates 

Allometry   

Calibration Validation 

Validation 

National Mapping 



DEPARTMENT of  GEOGRAPHICAL SCIENCES 

Prognostic Ecosystem Modeling 

Soil Depth Percent Clay 

Ecosystem 
Demography 

Model 
(ED) 
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ED Model Results 

1° Resolution 90 m Resolution 
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CMS Phase 2 Activities 
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Maryland CMS Phase 2 Elements 
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Partners 
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State Lidar and Field Data 

Demonstrate new lidar technology 
   - fly an entire county (TBD) 
 
600 new field plots 
   - USFS also visiting FIA plots  
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University of Maryland, PG County  

R2 = 0.74 

RMSE = 2.78 m 
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University Park, MD 
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Single Photon Lidar 
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Grid Intel Online (GIO) 
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Deliverables 
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County and State Outreach 
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Considerations and Conclusions 
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Considerations and Conclusions 


