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Abstract: Remote sensing has emerged as an important and powerful tool to apply to conservation biology issues.  As access to 

remotely sensed data as well as free software increases, a unique opportunity has arisen to promote the use of remote sensing to non-
specialists. The American Museum of Natural History’s Center for Biodiversity and Conservation (CBC) has developed a suite of 
resources to encourage the use of remotely sensed image data among conservation biologists and environmental managers.  In 
particular, the CBC’s Remote Sensing and GIS Lab has created a website (http://www.geospatial.amnh.org) dedicated to 
providing practical information for anyone interested in using these resources. The site provides lessons, links to valuable data and 
software resources, as well as interactive tools that illustrate important topics in remote sensing.  In addition to the website, the 
CBC’s Remote Sensing and GIS Lab conducts hands-on training workshops. In the spring of 2005 CBC staff completed a training 
course in Hué, Vietnam to teach introductory remote sensing skills (such as visual image interpretation, land cover classification, 
and land cover change analysis) using freely available data and free, open source software.  Enabling individuals to identify, view, 
and interpret image data will assist them in making more effective conservation planning and monitoring decisions. This 
presentation introduces resources on the CBC remote sensing web site and will provide an overview of several open source GIS and 
remote sensing software packages. 

 
Keywords: Remote Sensing, Training, Open Source Software, Geospatial, GIS 
 

1. Introduction 

Remote sensing has proven to be a valuable tool in biodiversity research and planning. Recent developments have 
made remote sensing more accessible than ever. However, there are still some common misconceptions about remote 
sensing that tends to limit its use by conservation practitioners. Remote sensing techniques are often viewed as too 
complicated for non-specialists to benefit from the technology without extensive training, however there are many 
tasks that can be accomplished by non-specialists with minimal information or training. It is also widely believed 
among conservation practitioners that remote sensing is only useful for producing land cover maps, and that these maps 
are often not useful as the land cover classes used in the maps, and their accuracy, don’t match the level of detail 
required for a particular application. Lastly, there is a perception that remote sensing data and image processing 
software are too expensive to be effective with a limited budget, though today many data sources are now freely 
distributed, and open-source software options are improving access to image viewing and processing. 

There is clearly a need to provide training resources to encourage conservation practitioners to more effectively 
utilize remote sensing imagery. To meet this need the American Museum of Natural History’s Center for Biodiversity 
and Conservation has developed a web site and training course materials, to provide sufficient resources for people 
interested in applying remote sensing for biodiversity conservation. The initial response has been tremendous and an 
effort is underway to improve and expand the site to include additional themes and learning aids.  

2. Internet Resources 

In early 2005 the CBC’s RS and GIS Lab created a remote sensing resources web site dedicated to providing 
information to allow people with little or no remote sensing experience to locate, download, and explore satellite 
imagery. Since its inception, the site continues to evolve.  Additional portals for various geospatial topics have been 
added and more are being developed. The URL for the site is: http://geospatial.amnh.org.  

The intent of the site is allow people to quickly learn skills necessary to benefit from the growing archive of 
remotely sensed data. The site emphasizes visual and manual interpretation and analysis methods primarily using the 
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computer as an aid for the human interpreter. Although the focus is on biodiversity conservation it is presented in such 
a way so it should appeal to a diverse audience. We also provide links to web resources that cover other topics, such as 
digital classification, more thoroughly.  

1) Current status 

The web site is designed as a portal to a growing number of geospatial resources. The first resource to be developed 
was the remote sensing portal described above. These remote sensing resources focus on the practical aspects of 
accessing, visualizing, and processing remotely sensed data. Links are provided for people who would like to learn 
how to work with satellite imagery. The content in this site is divided into four sections:  

• Remote Sensing Guides – Guides teach people the fundamental skills needed to locate, download, 
and visualize satellite imagery. 

• Net Resources – Links to other Internet sites with information relevant for using remote sensing data 
and software. 

• Training Material – Tutorials and all of the presentations and data from our introductory remote 
sensing course.  

• Interactive Guides – Several interactive guides illustrating basic remote sensing concepts such as 
band combinations, color mixing, and comparing spectral curves derived from different satellite 
sensors.  

A new addition to the site is a Landsat Enhanced Thematic Mapper (ETM+) satellite identification key. This is a 
collection of image subsets, or tiles, illustrating land cover features from around the world. With each image there is a 
description of the feature including the class name according to the International Geosphere-Biosphere Programme 
(IGBP) classification scheme. Each site is displayed using two different band combinations (3,2,1 RGB and 4,5,3 
RGB). The original digital data for each tile can be downloaded for further exploration by any user. Sufficient 
information is provided so a user can download a free copy of the full Landsat image from which the tile was extracted. 
These data are all available for free from the Global Land Cover Facility (GLCF) web-based satellite archive 
(http://www.landcover.org).  

In order to expand the key we are soliciting input from others who can provide us with validated land cover 
examples that can be located on Landsat ETM+ imagery and used to create new tiles for the site. If there is sufficient 
demand we may eventually include data from sensors other than Landsat ETM+. 

This identification key will be a valuable resource for people wishing to learn how different cover types appear on 
Landsat ETM+ imagery.  

2) Future Plans 

There will be an ongoing effort to improve existing content and add new content to our currently supported sites. For 
example, we are developing tutorials using free and open source software so people can begin to work with satellite 
imagery. 

Before the end of 2006 we plan to improve the content of the existing sites and add two additional sites: one 
dedicated to species distribution modeling and the other to freshwater remote sensing for biodiversity conservation.  

• The species distribution modeling web site will highlight our collaboration with the MaxEnt project 
(http://www.cs.princeton.edu/~schapire/maxent/) as well as offer a free download of the training materials being 
prepared for our one-week workshop on this subject. Much of the content for this site is being developed by our 
colleagues at AT&T labs, Princeton University, and Stony Brook University. 

• The freshwater remote sensing site will be designed to bridge the gap between remote sensing scientists and 
conservation practitioners to improve the effectiveness of applying remote sensing techniques to freshwater 
conservation.  

Beyond these works in progress we intend to continue to enhance and expand these geospatial resources. Work that 
is done in the future depends largely on feedback we receive from people who use the site. The authors welcome your 
feedback on the website.  
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3. Open Source Geospatial Software 

Open source geospatial software offers an opportunity for the geospatial practitioner community to significantly 
affect the development of state of the art software that can be freely shared with other users around the world. A 
number of promising projects of interest are highlighted below. 

1) Overview 

Open source software is defined as software in which the source code is freely available and licensed so that it can 
be freely distributed and modified as long as appropriate credit is provided to the developers. A more complete 
definition is available on the Open Source Initiative web site: http://www.opensource.org/. For geospatial applications 
there are open source solutions for just about every application including: image processing, geographic information 
systems (GIS), web map servers, and spatial databases.  

There are several advantages to using open source software. The most obvious is that the software can be freely 
distributed. For organizations with limited finances this is often the primary reason they begin using open source 
software. Another advantage is that it does not come with complicated or expensive licensing schemes. One of the 
major complains about using commercial software is that the licensing is difficult to manage especially when upgrades 
are released. With open source software there is no need to manage licenses. The response time for fixing bugs and 
adding new features is often much shorter within open source software projects. It is not unusual for a bug report to be 
discovered and fixed within a day or so.  

One of the perceived limitations of open source software is that it is not properly supported. Technical support varies 
from project to project; however, in general if there is an active community supporting the software then the quality of 
support is quite high. In some instances, it is also possible to find an organization willing to provide technical support 
for a fee. 

Open source software can be used as a replacement or a compliment for commercial software. Some organizations 
with commercial software use open source applications to supplement functionality that is not available or is too 
cumbersome to run in their commercial applications.  

Arguably the most import aspect of a successful open source project is to have an active community of users and 
developers involved in the project. There are several ways to get involved with open source projects. Providing 
programming help by writing software code is the most obvious way to contribute to a project but other tasks are 
available that are equally important. Feedback from users in the form of bug reports and feature request are critical for 
producing robust, full featured software. Writing documentation and tutorials is also important in order to get new 
users to join in the effort.  

In the last few years there has been a noticeable increase in the number of open source geospatial projects and 
existing projects are focusing more on the user community. Earlier, most of the projects were focused on developing 
software code libraries with powerful functionality. These libraries are effectively the components of potential software 
packages. Unfortunately, most of the open source geospatial projects were inaccessible to the typical user who wanted 
an application that was easy to install and use. Now this is changing and it is a great time to get involved with one or 
more projects.  

In the Spring of 2005 the American Museum of Natural History in collaboration with the Institute of Ecology and 
Biological Resources (IEBR), the Hue University of Agriculture and Forestry (HUAF), and the Institute of 
Geography’s Department of Remote Sensing Technology and GIS conducted a course titled: “Remote Sensing and 
Monitoring Land Cover Change” in Hué, Vietnam. The software used in this course was free and open source, which 
enabled us to produce a CD at the end of the course with all of the course content, including data and software, so 
students could continue to explore the concepts presented during the course. All of the material used in the course was 
translated into Vietnamese and is available for free download on our web site. 

2) A selection of desktop image processing and GIS software 

There are several dozen open source geospatial projects being developed but the following list is limited to selected 
desktop GIS and image processing packages. This list represents software applications the authors are familiar with 
and does not necessarily represent the best packages.  

• OpenEV (http://openev.sourceforge.net) 
OpenEV is an image and vector viewer with some analysis and editing capabilities. This runs on Linux and Windows 
platforms. Another version of OpenEV is called FWTools and can be found at: http://fwtools.maptools.org/.  
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• GRASS (http://grass.itc.it/index.php) 
GRASS is credited as being the oldest open source geospatial product. It was developed as a raster GIS and is now 
used for remote sensing applications and vector visualization and analysis. It is quite popular as a modeling tool but has 
a fairly steep learning curve. It runs on all major operating systems although the Windows version, at this point, must 
run through the UNIX emulator called cygwin. Although the software architecture is a bit outdated GRASS provides, 
by far, the most comprehensive functionality of the packages reviewed here. GRASS is also available in a Vietnamese 
language version. 

• OSSIM/ImageLinker (http://www.ossim.org/) 
OSSIM is a remote sensing image processing package implementing some state of the art functionality. The OSSIM 
team recently developed a graphical user interface called ImageLinker that runs on all major operating systems. 
ImageLinker makes the OSSIM libraries accessible to the average user. Documentation is being developed along with 
tutorials so this is expected to be a powerful image processing package in the future. 

• QGIS (http://qgis.org) 
QGIS is a desktop GIS package built for Mac, Windows, and Linux/Unix operating systems. It supports vector, raster, 
and database formats. This project appears to have the fastest growing community of developers and users among the 
software on this list. Although primarily a vector GIS package reasonable raster capabilities exist as well. There is also 
a link between QGIS and GRASS to facilitate interoperability between these two packages.  

• uDig (http://udig.refractions.net/)  
The uDig project is relatively new and it shows a lot of promise. This project leverages several existing open source 
resources to create a fully functional desktop GIS package. It is written in Java so it runs on all operating systems that 
support Java such as Windows, Macintosh, and Linux.  

3) Trends and Future Development 

Predicting the future of open source geospatial software is difficult, but if the current increase in interest continues 
fully functional desktop and web-based applications will continue to be developed and improved and the user 
communities will continue to grow.  

One clear trend is that there is growing activity developing web-based applications. The advantage of a web-based 
application is that it doesn’t matter which operating system is being used by the local computer the interface will be the 
same. Additionally these applications can be run over the Internet, a network, or on a stand-along computer, as long as 
a web server is installed on the computer.  

4. Conclusion 

The CBC is committed to continue providing the necessary resources to promote the effective use of geospatial data 
to support biodiversity conservation around the world. This work will continue with the intent of training people in 
appropriate processing and analysis methods and to inform people how to be wise consumers of remote sensing 
technology while understanding the inherent practical benefits and limitations. As new resources are developed we 
would greatly appreciate feedback regarding existing content and requests for additional content.  
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