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Studies with Long Landsat Image Time 
Series including Cloud-gap-filled Series 
• Amazonian forest regrowth: biomass 

accumulation rates from space borne lidar 
• Bahamian forest vertical structure and 

disturbance – Kirtland’s warbler habitat 
• Puerto Rico tree species distributions and 

stand variables 
• Trinidad and Tobago forest tree species 

associations 
 



Rates of forest biomass accumulation in young 
tropical forest regrowth from Landsat time 

series and GLAS 

EH Helmer, MA Lefsky, DA Roberts, 2009, Journal 
of Applied Remote Sensing Vol 3:033505 

GLAS 
shots 



 
Lowland forest age from TAMA algorithm and 

Landsat time series; biomass from GLAS 
 

 
Rondönia, Brazil  is moist – now 

beginning work on wetter and 
drier Amazonian sites) 



Reference data from Google Earth 

EH Helmer, MA Lefsky, DA Roberts, 2009, Journal of Applied Remote Sensing Vol 3:033505 



Forage species more common in disturbed habitats 

Lantana involucrata; L. bahamensis 

Chiococca alba              Erithalis fruticosa 

N= 422 observations 

Arthropods 
Fruits 



Different sources of forest disturbance 



Cloudy scenes 

Cloud-gap-filled scene 

Time series of cloud-gap-filled scenes 

Created time series of cloud-gap-filled 
Landsat 



Mapped forest disturbance type and age 



Measured foliage height profiles at 48 plots 
selected via a random sample of patches stratifed by forest 

disturbance type and age 

Photo credit:  Tom Brandeis 

Clustered points tend to be goat-grazed patches of different ages 
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Remote Sensing of Environment 114 (2010) 2457–2473 

Regression tree mapping models of forest vertical 
structure, predicted vs. observed  

(10-fold cross-validation) 



 
 

 Tropical dry forest height and foliage height profiles 
mapped from a time series of cloud-cleared Landsat and 

ALI images 

Remote Sensing of Environment 114 (2010) 2457–2473 



Counts of Kirtland’s Warbler forage species related to 
vertical structure (and disturbance type) 

Remote Sensing of Environment 114 (2010) 2457–2473 





Percent  Deciduous Tree Basal Area from  
Gap-filled Landsat, MODIS, FIA data 

Gradient Nearest Neighbor 

Stratified Regression Tree 



Percent  Syzigium jambos Basal Area from  
Gap-filled Landsat, MODIS, FIA data 

 

Gradient Nearest Neighbor 



MODIS Blue Marble subset, Stöckli et al. 2005 

Republic of Trinidad and Tobago 



Republic of Trinidad and Tobago 

Dates of Landsat scenes in gap-filled imagery 



Forest associations and land cover of Tobago from gap-filled Landsat 

Republic of Trinidad and Tobago 



Republic of Trinidad and Tobago 

Dates of Landsat scenes in gap-filled imagery 



Forest associations and land cover of Trinidad from gap-filled Landsat 



Many lowland tree species associations of seasonal 
evergreen forests in Trinidad identifiable in fine 
resolution imagery viewable on Google Earth1 

Carapa guianensis - Eschweilera subglandulosa / 
Pentaclethra macroloba / Maximiliana elegans 

C.guianensis – E.subglandulosa / P. macroloba / 
Sabal sp. 

1:3,0000 1:15,0000 
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