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Biology and the hierarchies of life 
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Communities:  “all species that live together in one place” 

www.environment.act.gov.au/nativeplantsandanimals 

Eucalypt woodland in Australia 

www.alpine-club.mb.ca 

Alpine meadows in Canada 
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Classifications using Vegetation Structure 

Forest: Sites dominated by trees and a generally continuous canopy 
 
Woodland:  Sites typified by widely spaced trees allowing for substantial areas dominated 

by shrubs, grasses, or herbs 
 
Shrubland: Sites dominated by a relatively continuous canopy of shrubs 
 
Grassland: Sites dominated by grasses and herbs 
 
Scrub: Sites dominated by widely spaced shrubs 
 
Desert: Sites dominated by spare xerophytic plant cover with mostly bare ground 

Brown and Lomolino, 1998  

Based on: 
1.  plant physiognomy (trees vs. no trees) 
2.  degree of canopy closure 
3.  may include number of vegetation strata  

Example of six types of vegetation: 
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FAO:   
 
Land with tree crown cover (or equivalent stocking level) 
of more than 10% and area of more than 0.5 ha.  
 
Trees should be able to reach a minimum height of 5 m at 
maturity in situ.  
 
May consist of closed forest formations where trees of 
various storeys and undergrowth cover a high proportion 
of ground or open forest formations with a continuous 
vegetation cover in which tree crown cover exceeds 10%.  

What’s a forest? 
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Merriam life zone classifications 

1-mile upward in elevation = 
800-mile northward in latitude 
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Map of biomes and relationships to climate 

Advantages: 
 
  based on widely available 

climate variables 

  simple 

  objective  

 
Disadvantages: 

  no seasonality of climate 

  remember water deficit? 

  potential, not actual, 
vegetation 
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Based on satellite observations and sometimes ancillary data 
(e.g., topography, ecoregions, temperature) 

Satellite Land Cover Products 

MODIS Land Cover Type (Friedl et al.) 
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MODIS satellite-derived land 
cover classification 

 
Land cover classes used 
 
Classes define: 
 
1.  annual vs. perennial 
2.  leaf longevity 
3.  leaf type 

Advantages 
  actual vegetation 
  high spatial resolution 

Disadvantages 
  coarse thematic resolution 
  accuracy? 

modis.gsfc.nasa.gov/data/atbd/atbd_mod12.pdf 

Satellite Land Cover Products 
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www.cgd.ucar.edu/tss/clm/pfts/pft-deriv.gif 

NCAR Community Land Model 
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www.cgd.ucar.edu/tss/clm/pfts/biome-vs-pft.gif 

within model, PFTs define: 
 
  leaf physiology 
  leaf morphology and radiative 

characteristics 
  phenology 
  whole-plant carbon allocation  
  root distribution 

  can allow for simulation of 
biomes through competition 

NCAR Community Land Model 
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www.cgd.ucar.edu/tss/clm/pfts/pft-geography.gif 

NCAR 
Community 
Land Model 
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Lugo et al., 1999 

Comparison among mapping 
results 
 
Holdridge = climate 
 
Bailey = ecosystem properties 
 
Kuchler = potential veg from 
local knowledge and 
temperature 
 
Satellite-derived (actual) land 
cover 
 
BIOME = modeled seasonal 
climate and soils (potential 
vegetation) 

Comparisons among maps: good or bad? 


