
Louisa the Geospatial Scientist: 

Studying Satellites



Who is Louisa?

Hi! My name is Louisa, and I am a geospatial scientist. 

Geospatial scientists study how people use the space around them. This includes 

land and air. They can also help people make the best use of their space in small 

towns, large countries or even the whole world. 

 

 

 

 

 

 

 

 

For example, geospatial scientists can 

identify poisonous gasses using air 

pollution sensors in big cities. The data 

they collect can help city officials find 

the best spot to put a new hospital with 

the cleanest air. Geospatial scientists 

may also use information collected by 

satellites to track airplanes' locations. 

They use the airplanes' location data to 

create routes for safe air travel. One of 

the best parts about this career is that 

there are so many different areas you 

can focus on! 

 
DID YOU KNOW? 
Geospatial scientists are
needed at some of the largest
and coolest companies in the
U.S. Companies like Google,
Uber, Facebook, and Amazon
all rely on geospatial
scientists to get data about
how people get to and from
places, how to ship items,
and how to track packages.



What I am Working On
 

Right now, I am working with a cellphone company because many people around the world either 

have a weak cellphone signal or no cellphone signal at all. This means they have a hard time making 

calls or sending text messages. Have you ever tried to send a text and your phone said “no 

service”?  

 

When you make a call using a cellphone, the signal goes from your phone to a cellphone tower 

and then to the person you are calling. In areas where there are no cellphone towers, this can't 

happen. To solve this problem, cellphone companies can use satellites that orbit around the 

Earth to carry cellphone signals. This allows cellphone calls and messages to be sent from your 

cellphone to the satellite and then to the person you are trying to reach, even if there are no 

cellphone towers nearby. 

 

DID YOU KNOW?  

During natural disasters, like

hurricanes, cellphone towers often

stop working. First responders, like

police, fire departments, and

hospitals need satellite phones to

use in an emergency. 



How Satellites Work 

The cellphone company has hired me to help them because I know a lot about how satellites work. 

Satellites orbit around the Earth and act like big mirrors that bounce signals from one side of the 

Earth to the other. Satellites must move at a specific speed to stay in orbit and that speed depends 

on how close they are to Earth. 

The force of gravity is the force that causes objects to 

orbit other objects throughout our universe. In our solar 

system, gravity makes the Earth orbit the sun and the 

moon orbit the Earth. The force of gravity from the Earth 

also keeps satellites orbiting around it. 

Satellites are held in orbit because of gravity. The force of 

gravity pulls each satellite towards Earth.  While gravity 

exerts a force on the satellite, the satellite is also moving 

forward. The satellite has to go just the right speed to 

balance the force of gravity, but not so fast that it flies 

away from the Earth. 

Satellites that are closer to Earth need to go faster 

because there is more gravity. Satellites that are further 

from Earth need to go slower because there is less 

gravity. 
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Problems with Cellphone Signals and Satellites 

Many people who don't live near cellphone towers can 

still make cellphone calls by using satellites to carry their 

calls. But many of these satellites' signals only reach 

people who live close enough to Earth's equator. The 

equator is an invisible line around the middle of the Earth. 

The equator is far away from the top and bottom of the 

Earth, also called the North and South Poles.  

Most cellphone satellites are “geosynchronous” 

(see photo below). This means that they orbit over the equator, which is why 

people at the equator get better signals. To be exact, these satellites orbit 22 thousand miles 

above the equator, at exactly the same speed that the Earth rotates on its axis. Because of 

this, geosynchronous satellites are always over the same spot along Earth's equator.  

One problem with these 
satellites is that they are 

always in one spot over the 
equator. They can get signals 
from people who live close to 
the equator and send signals 

to people who are close to 
the equator. They cannot 

transmit signals to and from 
people who live closer to the 

North and South Pole. 
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The other problem is that 
these satellites are very far 

away from the surface of the 
Earth. It takes about a quarter 

of a second for a cellphone call 
to travel up to the satellite and 

back down to the person being 
called. This lag time can be 

very annoying and slow down 
important communications. 



Finding the Perfect Spot 

I use my understanding of how satellites work to help cellphone 

companies decide how to position satellites and how fast their 

satellites should move. My suggestions should help cellphone 

signals reach more people and cut out the lag time. 

 

One solution is to put the satellites in Low Earth Orbit (LEO) or 

Medium Earth Orbit (MEO). LEO satellites orbit between about 

100 and 1,200 miles above the Earth. MEO satellites orbit 

between 1,200 and 22,000 miles above Earth. These satellites 

are much closer to Earth, compared to geosynchronous 

satellites (GEO), which orbit much higher than 22,000 miles. 

 

To keep these lower orbit satellites in orbit, they must move faster than geosynchronous 

satellites. They must move faster because they are closer to Earth. Gravity has more pull on 

objects that are closer to Earth. If they do not move fast enough, gravity will pull them down 

towards Earth. We can pick the exact height and speed combinations that we want to use to 

make sure it is well positioned to get cellphone signals. 

LEO and MEO satellites don't have to travel around the Earth directly over the 

equator. They can also fly in any direction, even up and down. This means that 

they can provide cellphone signals to people further away from the equator.  
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Benefits of LEO and MEO Satellites  

GEO 

MEO 

LEO

The above picture shows the different orbit 
heights of GEO, MEO, and LEO satellites. 

LEO and MEO satellites are closer to Earth. This means that the cellphone

signals do not need to travel as far. Less travel time means less lag time on the

calls.  

Benefit  
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LEO and MEO satellites are much less expensive than GEO satellites.

Cellphone companies can save a lot of money using these smaller satellites.  Benefit  
3 



Computer software used to

determine the speed a satellite

must travel for any distance from

a planet (or any other central

body). 

Orbital Speed 

Software

Technology I Use at Work 

Portable tool to analyze data,

run tracking and orbital speed

software, and communicate

findings. 

 

Computer

Computer software used to track

existing satellites around Earth. 

Satellite Tracking 

Software

Large tables of data containing

information about existing

satellites, including how fast

they are going, how far away

from Earth they are, and their

path around the Earth.  

Databases


