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THE RED PLANET
Contents

Quick Facts
Diameter    6,792 km
Distance from Sun   229,000,000 km
Year Length   687 Earth Days
Temperature Range   -140oC to 35oC 
Atmospheric Composition  96% CO2, 
    <2% argon
    <2% nitrogen
    <1% oxygen

Gravity    62.5% less than Earth
Day Length    24 hrs 40 min
Land Mass    144.8 million km2

Satellites   2 (Phobos and Deimos)
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THE DREAM

Science fiction.... ...no longer.

Humans have had a fascination with the Red Planet 
for thousands of years. Named after the Roman god 
of war, Mars was a symbol of war and aggression.

In 1877, astronomer Giovanni Schiaparelli (1835 
- 1910) used the term “canali” to describe the 
streaks on the surface of Mars. This was mistakenly 
translated to “canals,” and was thought to imply 
that Mars had intelligent life that had built a system 
of canals.

This sparked questions about the Martians. Were 
they, like their planet’s namesake, warlike?  Would 
they invade Earth? Mars and Martians became the 
subject matter of countless science fiction novels. 
H.G. Wells, Edgar Rice Burroughs, Arthur C. Clarke, 
Kurt Vonnegut, and C.S. Lewis sought to answer our 
questions about the mysterious Red Planet.

When NASA’s Mariner 4 probe revealed a barren 
landscape with no canals or intelligent life, the 
literature shifted. Mars became a stepping stone 
to further space exploration and a possible 
colony.

As exploration of our Solar System and beyond 
continued, people realized that Mars may be 
the only other livable planet close enough for 
humans to colonize. Mars became a symbol of 
hope instead of fear.

Over the years, NASA and other space agencies 
have begun planning for more missions to Mars 
with the hope of sending humans by the 2030s.
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THE JOURNEY
The journey to Mars began long before the first rover landed on its red 
soil. It truly began the first moment someone looked into the sky and 
thought, “I want to go there.”

The Space Age showed us that it is possible for humans to travel 
through space, visiting other worlds previously unknown or out of 
reach.  President John F. Kennedy famously announced on September 
12, 1962 that “we choose to go to the moon in this decade and do the 
other things, not because they are easy, but because they are hard.” 
Since then, people all across the world have worked together to 
achieve that human dream of discovery and exploration.

The Apollo Program and subsequent NASA missions laid the needed 
foundation for Mars exploration. 

NASA has sent spacecraft and robots to Mars to learn more about 
the planet. In 1965, Mariner 4 became the first probe to take close-up 
photographs of another planet. In 1976, Viking 1 and Viking 2 landed 
on Mars and collected data about the planet’s surface.

Scientists used these and later spacecraft to learn more about the Red 
Planet, especially whether or not there is water on Mars. If there was, 
Mars could potentially support life.

NASA’s Spirit and Opportunity rovers found evidence that water was 
once on Mars’ surface. The Mars Global Surveyor, which orbited Mars 
for nine years, found that the Red Planet once had a magnetic field 
like Earth’s.

Today, NASA spacecraft orbit Mars while robotic rovers collect data on 
the surface. Once the robots have finished exploring and bring back 
soil samples, NASA plans to send astronauts to Mars.

“We do not know where this journey 
will end, yet we know this: Human 
beings are headed into the cosmos.”
- President George W. Bush, 2004
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International Participation

NASA is not the only organization working towards a manned 
Mars mission or Mars colony. Space exploration is an international 
endeavour, with participants from countries all over the world. 
The Canadian Space Agency (CSA), Roscosmos State Corporation, 
the European Space Agency (ESA), and the Japan Aerospace 
Exploration Agency (JAXA) have been partners with NASA for 
decades. Together, the space agencies have gotten humans closer 
to Mars.

Perhaps the greatest achievement of the space agencies is the 
International Space Station (ISS), which was launched in 1999. 
Researchers use the ISS to study the impact of microgravity and 
other space effects on our daily lives. 

For this reason, the ISS is invaluable for Mars research. The ISS 
enables researchers to perform experiments that could not be 
done anywhere else. Research conducted on the ISS ranges from 
engineering, human health, Earth observation, and disaster 
response.



NASA on Mars “Mars is the next tangible frontier for human exploration, and it’s 
an achievable goal. There are challenges to pioneering Mars, but 

we know they are solvable. We are well on our way to getting there, 
landing there, and living there.” NASA, “Journey to Mars”

Current Missions   Launch  Arrival
Mars Odyssey     Apr 7, 2001   Oct 24, 2001
Mars Express     June 2, 2003   Dec 2003
Spirit      June 10, 2003   Jan 3, 2004
Opportunity     July 7, 2003  Jan 24, 2004
Mars Reconnaissance Orbiter  Aug 12, 2005  Mar 10, 2006
Mars Science Laboratory (Curiosity) Nov 26, 2011   Aug 6, 2012
Mars Atmosphere and 
Volatile EvolutioN (MAVEN)   Nov 18, 2013   Sept 21, 2014

Future Missions
InSight (Interior Exploration using Seismic Investigations, Geodesy and Heat Transport)
Mars 2020 Rover

NASA has revealed three phases of their Mars 
exploration plan: Earth Reliant, Proving Ground, 
and Earth Independent.

Earth Reliant exploration focuses on research aboard the ISS and 
commercial flights to low-Earth orbit. 

Proving Ground includes a series of missions near the moon, called 
“cislunar space.” This will test the technologies needed for future 
manned Mars missions. The first of these missions will launch the 
Space Launch System, NASA’s new rocket, from the Kennedy Space 
Center in Florida. Another mission will involve sending astronauts 
farther than humans have ever traveled before on a year-long 
mission. 

The Asteroid Redirect Mission will be a milestone in this phase as 
well. For this mission, NASA will send a robotic spacecraft to capture 
an asteroid and put it into the moon’s orbit. Then astronauts will 
explore the asteroid and collect samples. This mission will test 
three important steps for future Mars missions: deep spacewalking, 
sampling techniques, and Solar Electric Propulsion.

The final phase, Earth Independent, will send humans to low-Mars 
orbit in the early 2030s. 

NASA plans to send humans to the Red Planet in the 2030s. It is a long-term plan, long 
in the making. Over the decades, NASA and its partners have sent orbiters, landers and 
rovers to learn more about Mars and its livability.

Goal 1: Determine if life ever arose on Mars
Goal 2: Characterize the climate of Mars
Goal 3: Characterize the geology of Mars
Goal 4: Prepare for the human exploration of Mars
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THE BIG IDEAS
NASA and the other space agencies are not the only organizations with an 
eye on Mars. Private companies and other countries have their own plans 
for Mars missions.
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“SpaceX designs, manufactures and 
launches advanced rockets and spacecraft. 
The company was founded in 2002 to 
revolutionize space technology, with the 
ultimate goal of enabling people to live on 
other planets.”

SpaceX has three vehicles: the Falcon 9, Falcon Heavy, and the Dragon. 
SpaceX is the only private company to return a spacecraft from low-
Earth orbit, which it did in December 2010. In 2012, its Dragon spacecraft 
successfully attached to the ISS and returned to the Earth. This had only 
ever been done by government spacecraft previously. Since then, SpaceX 
has provided regular cargo resupply missions for NASA.

Elon Musk, founder of SpaceX, has stated that his goal is to make space 
travel affordable with the hopes that this will enable humans to become 
multi-planet. 

“It’s a fixer-upper of a planet but we could 
make it work.” - Elon Musk

Mars One was launched in 2011 with plans to build a permanent 
human settlement on Mars. Since then, they have raised US 
$1 million. Their plan includes several unmanned missions to 
establish a settlement before sending crews to the planet. The 
first crew of four astronauts will be sent in 2031, followed by 
more crews in the following years. Each launch will expand the 
settlement. These will be one-way trips.

Budget
US$ 450 million for the first unmanned Mars lander mission
US$ 425 million for the communications satellite
US$ 900 million for the first rover mission
US$ 2,300 million for all remaining outpost hardware and supplies
US$ 1,250 million for sending the first crew to Mars
US$ 582 million for operations, including astronaut selection and training
US$ 93 million for ground stations and other costs
US$ 1,850 million per year for follow-up human missions
Total: >US$ 7,850 million
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United Arab Emirates
The United Arab Emirates (UAE) has more long 
term goals than NASA, planning to design, 
build, and populate a city the size of Chicago 
on Mars by 2117. On February 14, 2017, UAE 
vice president Sheikh Mohammed bin Rashid 
Al Maktoum announced the plan at the World 
Government Summit in Dubai. 

The plan is for the Martian city to have a 
population of 600,000. This plan will take tens of 
billions of dollars.

UAE has current commitment to launch its 
“Hope” space probe in 2020. 

“The landing of people on other planets has been a 
longtime dream for humans. Our aim is that the UAE will 
spearhead international efforts to make this dream a 
reality.” - Sheikh Mohammed
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THE NUMBERS
A 2013 national poll conducted by Explore Mars, Inc. found that 71 percent 
of Americans believe we will land humans on Mars by the year 2033. 75 
percent believe that NASA’s budget should be doubled to 1 percent of the 
federal budget to fund initiatives including a mission to Mars.

NASA’s Budget
Estimates place the price tag on a NASA manned mission to 
Mars at between $200 billion and $400 billion. With NASA’s 
current budget of $18 billion annually, NASA could only 
accumulate about $100 billion before 2040 for the Mars 
program.

In 1961, each U.S. citizen was paying $26 per year to get as-
tronauts to the moon. In 2015 dollars, the Apollo program 
would have been the equivalent of each U.S. citizen paying 
more than $200 per year to NASA. Today, Americans pay 
an average of $54 per year, which is spread out over many 
different projects. For example, Americans paid about $0.41 
to put the Curiosity rover on Mars.

In 2014, NASA spent $4 billion on operating the ISS and 
another $4 billion on exploration programs.

In December 2015, President Obama signed a bill promising 
$19.3 billion to NASA for 2016. This bill allocated $55 million 
to deep space habitat development.

believe we will land 
humans on Mars by 
2033.

believe the U.S. should 
send both humans and 
robots to Mars.

believe NASA’s budget 
should be doubled 
to 1% of the federal 
budget to fund Mars 
missions.

71% 67% 75% 
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THE DREAM II

In 1492 Columbus knew less about the far Atlantic 
than we do about the heavens, yet he chose not to 
sail with a flotilla of less than three ships… . So it is 
with interplanetary exploration: it must be done on 
the grand scale.

Wernher von Braun, Das Marsprokekt (The Mars Project), 1952

The subject of science fiction novels and television shows for years, manned missions to 
Mars are finally possible. NASA, its international partners, and private organizations are 
all making headway on the long-term journey to the Red Planet that has captured our 
imagination for so long.

Sending humans to Mars will expand our knowledge in the potential for life beyond 
Earth. “Mars is the horizon goal for pioneering space; it is the next tangible frontier for 
expanding human presence” (NASA, 2015).
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