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Build a Solar
System Model in
Your Community

Figure 2. Map showing orbits and locations of the
inner planets (Courtesy of the Museum of Science,
Boston: www.mos.org/sln/wtu/css/zoom.html).

This sun shines on cloudy days, too, in Alton Baker
Park, Eugene, Oregon. The sign on the left has a map
of the entire solar system model.

Jupiter greets cyclists on the bike path in
Skinner Butte Park, Eugene, Oregon. This
scale model of the solar system starts in
Alton Baker Park and extends along the
bike path next to the Willamette River.

Build a Solar
System Model in
Your Community

Figure 1. Map of the Boston area showing orbits
and locations of the scale models of the outer
planets (Courtesy of the Museum of Science,
Boston: www.mos.org/sln/wtu/css.html).

Eugene model photos by Sue Roberts.

Subject: Space science, math

Audience: Teachers, technology
coordinators, teacher educators

Grade Level: 5–12 (Ages 10–18)

Technology: Internet/Web

Standards: NETS•S 3, 5 NETS•T II,
III. (Read more about the NETS
Project at www.iste.org—select
Standards Projects.) NSES Content
Standard D (Grades 5–8) (http://
bob.nap.edu/readingroom/books/
nses.html.)

Figure 1. Map of the Boston area showing orbits
and locations of the scale models of the outer
planets (Courtesy of the Museum of Science,
Boston: www.mos.org/sln/wtu/css.html).
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Making models of the solar
system is a splendid activ-
ity for learning and teaching

about scales, ratios, fractions, geometry,
and—of course—the solar system. In
the December/January issue, we de-
scribed small solar system scale models
that fit inside a classroom or within the
school grounds (Albrecht & Davis,
2000). We used a scale of 1 meter to 1
astronomical unit (1 m:1 AU). One
AU equals 149.60 million kilometers,
the average distance of Earth from the
Sun. Using this ratio, the scale distances
of planets from the Sun are: Mercury
0.39 m (39 cm), Venus 0.72 m (72
cm), Earth 1.00 m (100 cm), Mars
1.52 m (152 cm), and so on. Pluto is
39 meters from your classroom Sun.
The drawback to this scale is that the
planets are too small to be shown.
That’s okay—put a picture of the
planet at each planetary distance with a
“not to scale” note.

Build larger scale models. Put the
Sun somewhere on your school
grounds—the flagpole might be a good
choice. Choose a scale and draw the
orbits of the planets on a map of your
neighborhood or town or city. Imag-
ine a scale model that stretches over
your county or even a big chunk of
your state.

You can read about large-scale
models of the solar system on the
Internet. Good places to start include
A Solar System Scale Model Meta
Page (www.vendian.org/mncharity/
dir3/solarsystem). Here you’ll find
links, links, and more links to solar
system scale models. Some of our fa-
vorites are the:

Colorado Scale Model Solar System:
http://casa.colorado.edu/~jbennett/
ScaleSolarSystem.htm

Sagan Planet Walk:
www.sciencenter.org/SaganPW/
index.html

Eugene, Oregon Scale Model Solar Sys-
tem: http://garcia.efn.org/~jack_v

Community Solar System:
www.mos.org/sln/wtu/css.html

Community Solar System
The Community Solar System
(www.mos.org/sln/wtu/css.html) is
part of the Welcome to the Universe exhi-
bition at the Museum of Science in
Boston, Massachusetts. The scale
model Sun is at the Charles Hayden
Planetarium, and scale model planet
sculptures are in exhibit kiosks around
the greater Boston area. Each location
marks that planet’s scale distance from
the model Sun. Figure 1 (www.mos.
org/sln/wtu/css.html) is a map of the
Boston area showing the orbits and lo-
cations of the scale models of the outer
planets: Jupiter, Saturn, Uranus, Nep-
tune, and Pluto. Figure 2 (www.mos.
org/sln/wtu/css/zoom.html) is a map
showing the orbits and locations of the
inner planets: Mercury, Venus, Earth,
and Mars. Figure 3 (www.mos.org/sln/
wtu/css/places.html) shows the model
of Saturn at the Cambridge Public Li-
brary in Cambridge, Massachusetts.

The Community Solar System is
constructed to a scale of 1 to 400 mil-
lion (1:400,000,000). A scale is a rela-
tionship between a linear measurement
on the scale model and the correspond-
ing measurement on the actual object.

A scale may be expressed as a verbal
scale, a ratio, or a fraction.

• Verbal scale. One meter in the scale
model represents 400,000,000
meters in the solar system. One kilo-
meter in the scale model represents
400,000,000 kilometers in the solar
system. Choose your favorite mea-
surement unit. One of your units in
the scale model represents
400,000,000 of your units in the
solar system.

• Ratio scale. 1:400,000,000.
• Fraction scale. 1/400,000,000.

If you are a bit boggled by scales,
visit the tutorial, Principles of Scale, on
Sonoma State University’s Geographica
site (www.sonoma.edu/GIC/
Geographica/MapInterp/Scale.html).
Then follow along as we do our own
calculations of scale diameters and dis-
tances from the Sun using the Commu-
nity Solar System’s 1:400,000,000 scale.

The Sun is 1,392,000 kilometers
across. One kilometer (km) equals
1,000 meters (m), so the Sun’s
diameter is

(1,392,000 km)(1,000 m/km)
= 1,392,000,000 m.

To calculate the diameter of the scale
model Sun, divide the diameter of the
Sun by 400,000,000 or multiply it by
the fraction 1/400,000,000.

(1,392,000,000 m)/400,000,000
= 3.48 m.

(1,392,000,000 m)(1/400,000,000)
= 3.48 m.

The diameter of the scale model Sun
is 3.48 meters. Rounded to one decimal
place, it’s 3.5 meters.

Earth’s equatorial diameter is 12,756
kilometers, or 12,756,000 meters, so
the diameter of the scale model Earth is

(12,756,000 m)/400,000,000
= 0.032 m.

(12,756,000 m)(1/400,000,000)
= 0.032 m.

Figure 3. Model of Saturn at the Cambridge Pub-
lic Library in Cambridge, Massachusetts (Courtesy
of the Museum of Science, Boston: www.mos.org/
sln/wtu/css/places.html).
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Earth’s scale diameter is 0.032
meters or 3.2 centimeters.

The Community Solar System mod-
elers used the same 1:400,000,000 scale
for the orbits of the planets. The aver-
age distance of Earth from the Sun is
149,600,000 kilometers, so the scale
distance of Earth from the Sun is

(149,600,000 km)/400,000,000
= 0.374 km.

(149,600,000 km)(1/400,000,000)
= 0.374 km.

The scale model Earth is 0.374 kilo-
meters (374 meters) from the scale
model Sun.

Pluto is usually the farthest planet
out. Its average distance from the Sun is
about 5,870 million kilometers
(5,870,000,000 kilometers). The scale
distance of Pluto from the Sun is

(5,870,000,000 km)/400,000,000
= 14.675 km.

(5,870,000,000 km)(1/400,000,000)
= 14.675 km.

The scale model Pluto is a little less
than 15 kilometers from the scale
model Sun. Starting from the Sun at
the Hayden Planetarium, you can walk
to Pluto in about 3 hours, bike there in
less than an hour, or take the bus.

For your reading and modeling plea-
sure, we made Table 1 showing the di-
ameters and distances from the Sun of
real solar system objects and scale
model diameters and distances. Diam-
eters of the Sun and the planets are
shown in both meters and centimeters
(Scale = 1:400,000,000).

Other Models, Other Scales
Astronomers use the AU as a handy
measure of distances in the solar sys-
tem. For convenience, we’ll round it to

150,000,000 kilometers. We used the
AU to construct scales for solar system
models ranging from small to
humongous.

• Classroom and school grounds: 1
m:1 AU. Earth is 1 meter and Pluto
is 39 meters from the Sun.

• Small town: 10 m:1 AU. Earth is 10
meters and Pluto is 390 meters from
the Sun.

• Larger town: 100 m:1 AU. Earth is
100 meters and Pluto is 3900 meters
(3.9 kilometers) from the Sun.

• Metropolis:  1000 m:1 AU or
1 km:1 AU. Earth is 1000 meters
(1 kilometer) and Pluto is 39,000
meters (39 kilometers) from the
Sun.

• County or state: 10,000 m:1 AU or
10 km:1 AU. Earth is 10 kilometers
from the Sun, and Pluto is probably
in the next county or state.

Table 2 shows the average distances
of planets from the Sun in AUs and the
scale model distances for the five scales
listed previously. For the scales in Table
2, what are the diameters of the scale
model Sun and planets? The scales are
mixed scales with meters (m) or kilo-
meters (km) to the left of the colon and

Table 2. Solar system and scale model distances for various scales.

(Data source: National Space Sciences Data Center Planetary Fact Sheets: http://nssdc.gsfc.nasa.gov/
planetary/planetfact.html).

Object Distance Scale Model Distance

1 m:1 AU 10 m:1 AU 100 m:1 AU 1 km:1 AU 10 km:1 AU

AU meters meters meters kilometers kilometers

Sun 0.000 0.000 0.00 0.0 0.000 0.00

Mercury 0.387 0.387 3.87 38.7 0.387 3.87

Venus 0.723 0.723 7.23 72.3 0.723 7.23

Earth 1.000 1.000 10.00 100.0 1.000 10.00

Mars 1.524 1.524 15.24 152.4 1.524 15.24

Jupiter 5.204 5.204 52.04 520.4 5.204 52.04

Saturn 9.582 9.582 95.82 958.2 9.582 95.82

Uranus 19.201 19.201 192.01 1920.1 19.201 192.01

Neptune 30.047 30.047 300.47 3004.7 30.047 300.47

Pluto 39.236 39.236 392.36 3923.6 39.236 392.36

Table 1. Solar system and community solar system scale model data.

(Data source: National Space Sciences Data Center Planetary Fact Sheets: http://nssdc.gsfc.nasa.gov/
planetary/planetfact.html).

Object Distance from Sun Equatorial Diameter Scale Distance Scale Diameter Scale Diameter
(kilometers) (kilometers) (kilometers)  (meters) (centimeters)

Sun 0 1,392,000 0 3.48 348

Mercury 57,910,000 4,879 0.144 0.012 1.2

Venus 108,210,000 12,104 0.271 0.030 3.0

Earth 149,600,000 12,756 0.374 0.032 3.0

Mars 227,920,000 6,794 0.570 0.017 1.7

Jupiter 778,570,000 142,984 1.946 0.36 36

Saturn 1,433,530,000 120,536 3.584 0.30 30

Uranus 2,872,460,000 51,118 7.181 0.13 13

Neptune 4,495,060,000 49,528 11.238 0.12 12

Pluto 5,869,660,000 2,390 14.674 0.006 0.6
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tion about the scale model planet that
passes through each place. Thanks to
your model, people in your neighbor-
hood can learn about the solar system.

Reference
Albrecht, B., & Davis, P. (2000–01). Make
your own system: Measurement & modeling on
a solar scale. Learning & Leading with Technol-
ogy 28(4), 32–35, 57.

Bob Albrecht (SSGaia2000@
aol.com) is a writer and devel-
oper of science, math, and tech-
nology curricula. George
Firedrake is his alter ego and
takes the form of a dragon.

Laran Stardrake, whose quotes sometimes lead off
the column, is another of Bob’s “accomplices.” She’s
half dragon and half human. As Laran is fond of
saying, “Reality expands to fill the available fanta-
sies.” The DragonFun image is from an original
painting by Marcy Kier-Hawthorne.

Paul Davis (ctec1@mchs.srcs.
k12.ca.us) is a mathematics
teacher at Maria Carrillo High
School in Santa Rosa, Califor-
nia. He was a happy, normal
teacher until he met Bob
Albrecht and George Firedrake

in 1992 and became another one of their accom-
plices. Since then, Paul has been intertwingling
math, science, and technology in his classroom
with the help of Bob and George.

AUs to the right of the colon. We know
the diameters of the Sun and planets in
kilometers, and we want the diameters
of the scale model objects in meters.
Easy! For the 1 m:1 AU scale expressed
in a ratio, convert 1 AU to kilometers:

1 m:1 AU = 1 m:150,000,000 km.

For scale expressed as a fraction, con-
vert 1 AU to kilometers:

1 m/150,000,000 km.

Now we can compute the diameter
in meters of the scale model Sun:

(1,392,000 km)(1 m/150,000,000 km)
= 0.00928 m.

Oh, oh! The scale model Sun is only
0.00928 meters (about 9 millimeters)
in diameter—less than one centimeter.
The scale model Earth is mighty small!

(12,756 km)(1 m/150,000,000 km)
= 0.000085 m.

As we suspected, the scale model
Earth is tiny. If you don’t have super-
hero eyes, you’ll need a microscope to
see it. Let’s check out the diameters for
the largest scale in our list, 10,000 m:
1 AU.

• Ratio. 10,000 m:1 AU
= 10,000 m:150,000,000 km.

• Ratio. 10,000 m:150,000,000 km
= 1 m:15,000 km.

• Fraction. 1 m/15,000 km.

Hmmm … will the scale model Sun
be quite large? Let’s calculate:

(1,392,000 km)(1 m/15,000 km)
= 92.8 m.

Big! The scale model Sun is 92.8
meters in diameter, about the length of
a football field. Feel free to use a smaller
Sun and put a “not to scale” note on it.
How big is the scale model Earth?

(12,756 km)(1 m/15,000 km)
= 0.85 m.

Earth is a handy size, a little less
than one meter. Try your hand at cal-

culating the sizes of other planets, in-
cluding Jupiter (the largest) and
Pluto (the smallest). Also calculate
the fraction scales that correspond to
the 100 m:1 AU and 1000 m:1 AU
scales and then calculate the diam-
eters of the scale model planets. After
enjoying all that fun stuff, compare
your results with ours in Table 3.

Your Turn
Get a map of your neighborhood,
town, city, or whatever geographical
region you prefer. Choose an appro-
priate scale, put the Sun in a conve-
nient place on the map, and draw the
orbits of the planets to your chosen
scale. If you don’t have a map handy,
visit these Internet sites for maps,
maps, and more maps:

• TopoZone—The Web’s Topo-
graphic Map: www.topozone.com

• MapBlast!—Maps, Driving Direc-
tions, Yellow Pages and Traffic Re-
ports: www.mapblast.com

• MapQuest—Driving Directions,
Maps, and Live Traffic Reports:
www.mapquest.com

Using your map, go to appropriate
places and post pictures and informa-

Table 3. Solar system and scale model diameters for various scales.

Object Diameter Scale Model Diameter

10 m:1 AU 100 m:1 AU 1,000 m:1 AU 10,000 m:1 AU

1 m:15,000,000 km 1 m:1,500,000 km 1 m:150,000 km 1 m:15,000 km

kilometers meters meters meters meters

Sun 1,392,000 0.0928 0.928 9.28 92.8

Mercury 4,879 0.000325 0.00325 0.0325 0.325

Venus 12,104 0.000807 0.00807 0.0807 0.807

Earth 12,756 0.000850 0.00850 0.0850 0.850

Mars 6,794 0.000453 0.00453 0.0453 0.453

Jupiter 142,984 0.00953 0.0953 0.953 9.53

Saturn 120,536 0.00804 0.0804 0.804 8.04

Uranus 51,118 0.00341 0.0341 0.341 3.41

Neptune 49,528 0.00330 0.0330 0.330 3.30

Pluto 2390 0.000159 0.00159 0.0159 0.159
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