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Executive Summary 

The Yellowstone Volcano or Yellowstone Caldera last major eruption occurred around 

64,000 years ago and is said to have covered a great part of the western half of North 

America. Yellowstone has an estimated 600,000 year eruption cycle, the last eruption 

was over 640,000 years ago. Our question is what would happen if the Yellowstone 

Caldera were to erupt today? Where would the ash go? Our computer model is 

designed to predict how far the ash would travel if Yellowstone would to erupt. The 

program could also help predict which cities and towns need to be evacuated first and 

what cities are in more danger. The programs was made in Net logo and consist of a 

visual map that shows North and South America the map is used as a visual to show 

the area covered by the ash.  

 Problem 

Yellowstone caldera is considered one of the largest volcanoes in the world if it ever 

erupts it is believed that it will impact the whole world. The program that we designed is 

programed to get an estimate of how bad the eruption will be  by  simulating how far the 

ash will travel.If the program is accurate it will be able to help predict which areas are 

more likely to be affected by the ash. If we know where the ash will go the area which 

will be affected can be evacuated to a safer area where the ash will not reach. 

Research on yellowstone 

Yellowstone is a colossal volcano in Wyoming. Yellowstone has a huge reservoir of 

magma underneath it. This reservoir has the potential of spewing more than 240 cubic  

miles of magma into America. Yellowstone has the potential to send 2,000 times more  

Matter into the sky than Mount St. Helens. It can produce an ash cloud that can stretch 



 

from Wyoming to the east coast. Scientists say large amounts of ash and pulverized 

rock from the eruption will get lofted into the atmosphere and then fall back slowly to 

Earth. The Yellowstone volcano’s first major eruption occurred 2.06 million years ago, 

another followed 76 thousand years later. But the fear of an explosion may be a little 

farfetched according to some of the scientists. Some scientists even think that the giant 

volcano might even be dying. The last eruption happened 70,000 years ago which some 

scientists believe was a relative poof compared to the climate-changing, destructive 

eruptions that happened hundreds of thousands of years ago. 

 

Program 

 The first program that we had was a basic model of ash spreading. The model 

then needed a variable so we added wind direction which set the heading of the agents 

to either one of the four directions. Another variable that we added in to our first model 

was the blast intensity which controlled how many agents or ash particles we were 

using. The model was looking good but now we wanted a visual such as a map which 

could show the area that was being covered. First we used a simple elevation code 

which showed two mountains. The mountains were not a great visual so we then 

decided to try and import a picture of a map using the image import sample model. The 

picture was okay but it was not very big and accurate. We finally decided to look further 

into the samples library and found a GIS map sample which we decided to use. The 

Map was good because it covered the whole interface net logo screen and was 

accurate. The program that had the map also had useful stuff like rivers and cities which 

we could use to see what rivers may be affected by the ash. Our first code of the ash 

spread was then combined with the GIS map Code then we set the Yellowstone 



 

volcano on a patch that fits with the location of Yellowstone on the GIS map. An 

approximate location is used to select the patch of the volcano. The patch that is 

selected will be used as a start from where the ash or agents will begin to spread from. 

The agents are setup in the patch in the setup section of the code where it commands 

the agents to set their coordinates to the  xy location  of  where  the Yellowstone  patch 

is located .The agents that are used in the model are set to the shape of a cloud which 

are found in the net logo art library. The agents are set to the cloud shape in the setup 

part of the code. The agents spread starting from the patch by going in the direction that 

the wind is going. The ash agents are also given a random size of up to three. The size 

of the ash is what determines how far the ash particle will go. Smaller ash particles will 

go farther than bigger ash particles. The ash that is spreading on the map is programed 

to change the color of the patch which it is on to red. The red patches are then counted 

and displayed in a monitor to see how many were covered by the ash.    

 

 

 

 

 

 



 

 

 

Our 1st Program 

 

 

 

 

 

 

 



 

1st Program Code 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Final Program 
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Results 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Conclusion 

From the data that we got from our program we can see that the ash spreads more as 

the blast intensity goes up. We can also conclude that the average number of patches 

covered increases as the wind speed goes up. We also discovered that the blast 

intensity can be really high but it will not spread and cover as much patches without a 

powerful wind speed. We also concluded that the number of patches covered is higher if 

the wind speed is higher and. We also discovered that when the wind speed is high and 

the blast intensity is low the ash will spread almost the same distance and direction as 

when the blast intensity is high but will not cover as much land. The Program also tells 

us that the ash will not affect much of the west coast of the United States because of 

the wind currents we believe that the ash will spread to the east coast. 

Future Work 

Our team would like to keep working on the model and improve the wind currents on the 

map. In addition we would also like to be able to add more variables such as time of 

year and mountains. 
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