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Progressive ExplorationProgressive Exploration
2007: LEAG tasked to develop a comprehensive 
Lunar Exploration Roadmap (LER).
3 Themes: Science, Feed Forward, and 
Sustainability.

www.lpi.usra.edu/leag
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Why should we go 
back to the Moon?

Science (Sci) Theme: Pursue 
scientific activities to address 
fundamental questions about 
the solar system, the universe, 

and our place in them

Feed Forward (FF) Theme: Use 
the Moon to Prepare for Future 
Missions to Mars and Other 

Destinations
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Sustainability (Sust) Theme: 
Extend Sustained Human 

Presence to the Moon to Enable 
Eventual Settlement

Sustainability (Sust) Theme: 
Extend Sustained Human 

Presence to the Moon to Enable 
Eventual Settlement

Lunar Exploration Roadmap
Developed by the Lunar Exploration Analysis Group (LEAG)



THEMES GOALS OBJECTIVES INVESTIGATIONS/INITIATIVES

• Community effort.
• Living document.

Lunar Exploration Roadmap
Developed by the Lunar Exploration Analysis Group (LEAG)

http://www.lpi.usra.edu/leag/roadmap

Three Themes:
‐ Science (Sci)
‐ Feed Forward (FF)
‐ Sustainability (Sust)

Sustainability is the key: 
- Don’t abandon assets – leverage them;
- Commercial “on ramps” are defined; 
- International cooperation is critical.



THEMES GOALS OBJECTIVES INVESTIGATIONS/
INITIATIVES

Science Theme: Four Goals;
• Understand the formation, evolution, and current state of 
the Moon;

• Use the Moon as a “witness plate” for solar system 
evolution;

• Use the Moon as a platform for Astrophysical, 
Heliophysical, and Earth‐Observing studies;

• Use the unique lunar environment as research tool.

Lunar Exploration Roadmap
Developed by the Lunar Exploration Analysis Group (LEAG)

http://www.lpi.usra.edu/leag/roadmap



THEMES GOALS OBJECTIVES INVESTIGATIONS/INITIATIVES

Feed Forward Theme: Mars and Asteroids;

The Lunar Exploration Roadmap

Mars/Small Body Risk Reduction Value:  How well do the 
candidates address the key risk reduction areas identified 
through NASA’s robotic and human Mars/Small Body mission 
planning studies; 

Lunar Platform Value:  Do candidates 
leverage the unique attributes of a lunar 
program to achieve success – or – would 
other platforms be more effective from a 
technical/cost perspective. 

http://www.lpi.usra.edu/leag/roadmap



THEMES GOALS OBJECTIVES INVESTIGATIONS/INITIATIVES

Sustainability Theme:

Sustained lunar activities are only possible when they are 
sustainable through ongoing return of value.

Self‐sustained settlement is most defensible when strongly 
linked to science and feeding forward to other destinations 
in the solar system.

The role of commercial activity as an indispensible aspect of 
sustainability.

http://www.lpi.usra.edu/leag/roadmap

The Lunar Exploration Roadmap



• In Situ Resource Utilization (ISRU) is 
the game changer – produce fuel and 
consumables on the lunar surface to 
enable human exploration of other 
airless bodies and Mars.

• Use the Moon to explore the Solar 
System due to the much reduced 
“gravity well” and presence of 
resources.

• Enables international cooperation and 
commercial participation (i.e., jobs!) in 
space exploration by starting at the 
Moon with the goal to go much further.

Making Exploration 
Sustainable



Formulation of LER implementation strategy via a phased 
precursor program.

Phase 1: Lunar Resource Prospecting

‐ Define composition, form, extent, environment, and 
accessibility/extractability of the resource;

‐ Quantify regolith geotechnical properties where the resource is 
found;

‐ Ability to traverse several kilometers 
and target 
resource‐rich 
deposits for 
future missions.

LEAG Lunar Exploration Roadmap (LER): www.lpi.usra.edu/leag

Enabling Solar 
SystemExploration
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Enabling Solar 
SystemExploration

Phase 2: Lunar Resource Mining

- Feedstock acquisition and handling;

- Resource extraction, refinement, 
transport, and storage;

- Dust mitigation strategies.



Phase 3: Lunar Resource Production
- Large scale production established prior to human return;

The campaign requires build-up of infrastructure at a site 
defined/characterized by initial prospecting and mining phases. 

Production plant will provide consumables to lunar crews and 
enable future refuelable landers and cis-lunar refueling depots. 

LEAG Lunar Exploration Roadmap (LER): www.lpi.usra.edu/leag

Enabling Solar System  
Exploration



The Moon (and cis-lunar 
space) as an Enabling Asset

http://www.spudislunarresources.com/blog/after-the-vision-what-next/



Using the Moon to Enable 
Solar System Exploration 

and Science

Phobos  Deimos

The “been there, done that” negativity 
becomes a positive advantage making 
the Moon an enabling asset for Solar 
System exploration and science.



The Moon is an enabling asset


