
The Global Airborne Observatory (GAO), formerly known as the Airborne Taxonomic Mapping
System (AToMS), is a state-of-the-art airborne laboratory developed by the Center for Global
Discovery and Conservation Science at Arizona State University. The GAO is a highly advanced
remote sensing platform designed to study and monitor ecosystems, biodiversity, and
environmental changes across the globe.
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1. Purpose and Mission
The GAO aims to provide high-resolution data for conservation science, 
environmental monitoring, and ecosystem management. Its mission is to advance 
scientific understanding of how ecosystems function and how they are changing in 
response to natural and human-induced pressures.

2. Technological Capabilities
The GAO is equipped with an array of sophisticated sensors and instruments, 
including:
• Hyperspectral Imager: Captures detailed spectral information across 
hundreds of narrow bands, allowing for precise identification of vegetation, 
minerals, and other materials.
• LiDAR (Light Detection and Ranging): Provides high-resolution 3D 
measurements of the Earth's surface, including forest structure, topography, and
bathymetry (underwater topography).
• High-resolution Digital Camera: Captures high-resolution imagery to 
complement hyperspectral and LiDAR data.
• Mapping and Positioning Systems: Includes GPS and inertial navigation 
systems to ensure accurate geolocation of data.

3. Applications and Research Areas
The GAO supports a wide range of scientific and environmental applications, 
including:
• Biodiversity Assessment: Identifying and monitoring species distributions and
ecosystem health.
• Forest Monitoring: Mapping forest structure, biomass, and carbon stocks.
• Coral Reef Surveys: Assessing reef health, biodiversity, and coral bleaching 
events.
• Agricultural Monitoring: Evaluating crop health, soil conditions, and land 
use changes.
• Climate Change Studies: Understanding the impacts of climate change on 
various ecosystems.
• Disaster Response: Providing rapid assessment of areas affected by natural 
disasters such as hurricanes, wildfires, and floods.

4. Global Reach and Impact
The GAO has conducted missions in diverse regions around the world, including 
tropical rainforests, coral reefs, savannas, and mountainous areas. Its global reach 
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allows scientists to gather comparative data from different ecosystems, contributing 
to a better understanding of global environmental changes and aiding in the 
development of strategies for conservation and sustainable management.

5. Collaborations and Partnerships
The GAO collaborates with various research institutions, government agencies, 
conservation organizations, and international bodies. These partnerships help expand 
the impact of the GAO's findings and support global conservation efforts.

6. Data Accessibility and Usage
Data collected by the GAO are often made available to the scientific community, 
policymakers, and the public through various platforms and databases. This 
accessibility supports open science and the use of data in decision-making processes 
for conservation and environmental management.

7. Notable Achievements
The GAO has been instrumental in several key discoveries and conservation efforts, 
such as:
• Mapping biodiversity hotspots and identifying areas in need of protection.
• Assessing the impacts of deforestation and land-use changes.
• Monitoring coral reef health and providing data to support reef restoration 
projects.
• Contributing to the understanding of carbon dynamics in forests and other 
ecosystems.

Conclusion
The Global Airborne Observatory is a pioneering tool in the field of conservation 
science and environmental monitoring. Its advanced sensing technologies and global 
reach enable detailed analysis of ecosystems, supporting efforts to protect 
biodiversity and manage natural resources sustainably.


