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Tropical Forests 

 

"Tropical forests" encompass the idyllic rainforest, the 

remote cloud forest, and the lesser-known but equally 

endangered dry forest.  

 

They are not one ecosystem, but a complex array of plant 

and animal communities. 

 

They are the central nervous system of our planet -- a 

hotbed of evolution, life and diversity. 
 



• “Biodiversity is the ensemble and the hierarchical 

interactions of the genetic, taxonomic and ecological scales 

of organization, at different levels of integration” (Di Castri & 

Younes, 1996) 

 

 



Applied GIS and Remote sensing: 

Conservation status and degradation drivers 

 

• Ecosystem-scale analyses 

 

• GIS databases at different scales: ecoregions, lifezones, 

vegetation types, vegetation density, etc. 

 

 

 

 

 

• Multispectral passive sensors and 

products:  

 AVHRR (1-km to 8-km) 

 MODIS (250-m to 1-km) 

 Landsat MSS, TM, ETM+ (30-m) 

 ASTER (15-m) 

 



Applied GIS and Remote sensing: 

Conservation status and degradation drivers of TF 

 

• What is the extent and level of fragmentation of Tropical 

Deciduous forests? 

 

• ERDAS, See5,   

NLCD mapping tool, ArcGIS. 

 

• TDF mapping based on  

spectral and ancillary data 

 

• Decision tree derived from  

Machine learning algorithm. 

 

 

 

 

 

 

 



Applied GIS and Remote sensing: 

Conservation status and degradation drivers 

 

• What is the extent and level of fragmentation? 

 

 

 

 





Applied GIS and Remote sensing: 

Conservation status and degradation drivers 

 

• Spatial patterns of deforestation rates 

 
 

• Lake Maracaibo Basin, 

Northern Andes.  

 

• Assessment using MODIS 

and Landsat Imagery 

 

• ArcGIS, ENVI, Geospatial 

Modelling Environment  

 

 
 



Applied GIS and Remote sensing: 

Conservation status and degradation drivers 

 

• Spatial patterns of deforestation rates 

 

 

 



Applied GIS and Remote sensing: 

Conservation status and degradation drivers 

 

• What socioeconomic factors affect reserve 

effectiveness? 

 

 

 

 

 

 

• Tropical forest reserve 

effectiveness for controlling 

deforestation fires. 

 

• MODIS Active Fires 

inside/outside TF reserves 

 



Applied GIS and Remote sensing: 

Conservation status and degradation drivers 

 

• What socioeconomic factors affect reserve 

effectiveness? 

 

 

 



Applied GIS & RS: Structural diversity 

 

Ecosystem structural variation is closely related to 

species presence/absence and species diversity patterns  

 

Ecological niche theory holds that macrospatial and 

microspatial heterogeneity are important sources of high 

species diversity (Kohner 2001; Ricklefs 2000).  



 

•De Wasseige (2002): NIR reflectance band of Landsat TM 

and SPOT satellites provide the best picture of canopy 

variability. 

 

•Pasher et al. (2007) also used shadow fractions to detect 

gaps in the forest in order to predict nesting sites for the 

hooded warbler (Wilsonia citrina) – Landsat TM 
  

Asner & Wagner (2003) 

Dominated by 

variations in crown 

size and dimensions, 

stand density, crown 

architecture, leaf 

area index, leaf 

optical properties, 

and viewing and 

solar geometry. 

 



Applied GIS & RS 

 

• Structural diversity 

 
LiDAR Sensors are 

capable of using 

their return signals 

to detect the height 

of the canopy top, 

ground elevation, 

and the positions 

of leaves and 

branches in 

between  

Center for Earth Observation Sciences 
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Applied GIS & RS 

 

• Structural diversity 

Kalacska et al. 2007 used 

Hyperion (Hyperspectral sensor) 

and field measurements of Forest 

structure to identify forest regrowth 

Tree Canopy Height Tree Basal area Holdridge Complexity Index 
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Applied GIS & RS 

 

• Functional and biochemical diversity 
 

• Primary productivity and 

potential evapotranspiration 

predicts species richness 

 

• Biochemical properties 

such as pigment and 

nutrient concentration have 

been linked to species 

richness and diversity  



Applied GIS & RS 

 

• Functional and biochemical diversity 
 

• Biochemical diversity 

The work from Townsend et al. 

(2008) and Asner et al. (2008) 

suggest that chemical, 

physiological and structural 

variation of tropical forest 

canopies is driven by species 

diversity.  

 

Gamon (2008) suggests that 

measures of “optical diversity” 

from biophysical and 

biochemical sensitive spectral 

bands should link with 

independent measures of in-situ 

species diversity  
Soil Organic matter Content, Iron Content 

AVIRIS 



Applied GIS & RS 

 

• Functional and biochemical diversity 
 

 

High Foliar Pigment and 

Nutrient concentration 

identifies the presence 

of fast growing invasive 

taxa 

Slow growing 

Native Hardwood 

Canopy height, crown size and 

Chemical Diversity Map (Townshend, 2008) 



Applied GIS & RS 

 

• Taxonomic diversity:  

 

Ecological niche modeling  

 

Habitat suitability maps for C. hispanus 

and C. lunarius (Chefaoui, 2005) using 

Biomapper 



Applied GIS & RS 

 

• Taxonomic diversity 
 

Spectranomics (Asner, 2008) 



Spectranomics (Asner, 2008) 

Applied GIS & RS 

 

• Taxonomic diversity 
 



 

 

The future of GIS/RS applications in Tropical forests 

 • Specialized research centers in the tropics 

• Integration of Open-source modules or working 

environments 

• Application of novel techniques at the ecoregional level 

• Hypertemporality 

• Integration with in-situ sensors and real-time data 

processing (Live maps) 

 

 

 


