
Remote Sensing and Biodiversity 
Indicators

and 

The Group on Earth Observations 
(GEO) Support of the CBD 2010 

Targets





- American Museum of Natural History
- Conservation Biology Institute
- Conservation International
- Conservation and Research Center of the Smithsonian National 

Zoological Park.
- The Nature Conservancy
- The Wilderness Society
- Wildlife Conservation Society
- World Wildlife Fund
- University of Maryland
- UNEP GRID Sioux Falls



“Remote sensing is the science (and to 
some extent, art) of acquiring 
information about the Earth’s 
surface without actually being in 
contact with it.   This is done by 
sensing and recording reflected or 
emitted energy and processing, 
analyzing and applying that 
information.”
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http://geospatial.amnh.org/remote_sensing/widgets/spectral_curve/index.html





Creating Indicators from RS Data

National Level Inventory



to achieve by 2010 a significant 
reduction of the current rate of 
biodiversity loss at the global, 
regional and national level as a 
contribution to poverty alleviation 
and to the benefit of all life on 
earth





1. Biodiversity managers, environmental 
managers, and policy makers

2. Technical specialists not familiar with 
biodiversity applications

3. Anyone else involved in environmental 
monitoring including site-based monitoring 
and for those involved in governmental and 
intergovernmental processes.
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Focal Area Headline Indicators

Status and Trends 
of the 
Components of 
Biological 
Diversity

• Trends in extent of selected biomes, ecosystems, and 
habitats
• Trends in abundance and distribution of selected 
species
• Coverage of protected areas
• Change in status of threatened species

Sustainable Use • Ecological footprint and related concepts

Threats to 
Biodiversity

• Trends in invasive alien species

Ecosystem
Integrity and 
Ecosystem Goods 
and Services

• Water quality of freshwater ecosystems
• Connectivity/fragmentation of ecosystems
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 What types of information can be provided 
using sensor technology?

 How can this information be translated into a 
useful indicator?

 What are the limitations inherent in the current 
level of technology? 



 



• Ground sample data -
link to biodiversity
– Calibration
– Validation

• Local knowledge
– Interpretation of 

remotely sensed data
– Species knowledge
– Ecosystem knowledge
– Phenologic knowledge
– Historical or community 

environmental record



 increases with finer spectral and 
spatial resolution data

 increases with better field data, 

 increases with coarser classification 
levels.



 Forest/nonforest, water/no water, 
soil/vegetated: accuracies in the high 90% 

 Conifer/hardwood: 80-90% 

 Genus: 60-70% 

 Species: 40-60% 

 Bottom line: The greater the detail (precision) 
the lower the per class accuracy

 Note: If including a Digital Elevation Model (DEM) in the 
classification, add 10%



Remote sensing based indicators for inland waters:

o Extent of  large inland waters and wetlands

o Variability of  water levels and extent

o Coupling biological and physical assessments

o Changes in habitat and ecosystem quality





o Extent of  grassland, desert and 

Mediterranean ecosystems

o Intact biodiversity

o Land degradation

o Grazing pressure

o Climate change

o Extent of  alien species invasion

o Fire location and frequency







Remote sensing based indicators for fragmentation and connectivity:

 Total number of  land cover types

 Patch size (largest, average)

 Patch density

 Perimeter-to-area ratio (average)

 Core area index

 Fractal dimension

 Distance to nearest neighbor (average)

 Contagion

 Juxtaposition index

 Road length

 Road density







 Glossary

 Sensor/satellite information

 Tutorials, learning tools

 Online data sources

 Software, including image viewers and open 
source 

 Opportunities for support, both online and 
through institutions



2.  Improved classification/measurement 
accuracy

3.  Coordination of scientific and 
conservation monitoring communities

1. National-global monitoring linkages

4.  Continuity of Data Sources

5.  Periodic data buys to increase availability 
to all

6.  Technology transfer

7.  Datasets designed to support the reporting 
requirements of various environmental 
treaties and agreements




