White Paper

Terratorming Mars in 250 Years: A
Realistic Multi-Phase Strategy

Vision: A Living, Breathing Mars

Imagine standing under a warm sky on Mars, surrounded by shallow lakes, patches of hardy
grass, and a breathable atmosphere. This white paper outlines a scientifically grounded plan to
make that vision reality within 250 years.

@ Why Terraform Mars?

. Energy and resource overflow for humanity

A backup biosphere in case of Earth-wide catastrophe
e M Mars has frozen water and abundant CO- — raw materials for life
. Terraforming pushes the frontier of science, cooperation, and ambition

Phase 1: Foundation (Years 0-30)

Goal: Prepare Mars for industrial-scale terraforming

%’ Robotic and human bases established
. Resource extraction and analysis begins

. Identify safe zones and crater basins for future collisions
A Build first fusion power station on surface



3% Phase 2: Kickstart Atmosphere (Years 30—-100)

Goal: Rapid increase of atmospheric pressure and warming

e & Redirect 10-20 large ammonia- and ice-rich asteroids to hit Mars at controlled

sites
e 3% Impact vaporizes ice and ammonia — releases water vapor, CO, and N2
. Surface fusion reactor melts permafrost and powers early industry

e @ Colonies remain far from impact zones

Expected outcome: Surface pressure reaches 10-20% of Earth's; temperature begins to rise.

. Phase 3: Controlled Climate Growth (Years 100-200)

Goal: Build a stable, growing greenhouse effect

. Orbital mirrors or fusion-powered solar simulators added in Mars orbit

&~ Smaller icy bodies redirected safely to remote regions
e #® Greenhouses and algae tanks produce oxygen locally
e = Drier regions begin forming weather systems

Expected outcome: Liquid water remains seasonally stable; hardy plants survive outdoors in
select regions.

v~ Phase 4: Full Biosphere Expansion (Years 200-250)

Goal: Transform Mars into a partially Earth-like planet

e 4 Introduce ecosystems

. Lakes and rivers maintained by precipitation cycles
. Air pressure reaches 70—80 kPa, masks optional in some zones
. Artificial sun continues to supplement weak Martian daylight

Outcome: People live in open-air habitats. Parts of Mars resemble early Earth.



% Final Result: Mars Year 2275

o @ Breathable zones, forests, lakes

e & Cities with minimal shielding

e .t Full planetary mobility and industry

e ¢ Global ecological self-stabilization in motion

z) Bonus: Two Suns

Mars receives only 43% of Earth’s sunlight. To compensate:

e 4, Ground-based fusion power plants (early phase)
. Orbital fusion-powered sun simulator (later phase)

Effect: A "dual sun" system — one natural, one engineered — stabilizes climate and
day/night rhythm.

2 Required Mass: A Mathematical Insight

To reach 80% of Earth’s air pressure:

. ~1,193 billion tons of gas needed
e & Equivalent to ~1,000 large ammonia-rich asteroids (10 km scale)
. Phased delivery: big impacts early, small payloads later

® Conclusion: Terraforming is Possible

With international cooperation, fusion energy, asteroid control, and biological engineering,
Mars could become the second Earth. This is not fantasy — it’s a roadmap.

“We are not just visitors on Mars. We are its future gardeners.”
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