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Using NetLogo for Simulation Education

Toshiyuki ASANO

Abstract:

NetLogo is a general-purpose agent-based simulation programming tool used mainly by researchers in
the social sciences and ecology. It provides an intuitive interface, programming environment, and
visualization functions that can be used by researchers and engineers who are not computer specialists.
This paper introduces an educational method of computer simulation using NetLogo. It also introduces one
model built in a graduation research project and describes an example that can be easily developed and
executed. The above demonstrates that NetLogo is a useful educational tool that allows students from
elementary school to university level to learn the essence of simulation, depending on how the class is

designed.
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This is a model of energy flow in the earth, particularly heat energy. It shows the earth as rose
colored, and the surface of the planet is represented by a black strip. Above the strip there is
a blue atmosphere and black space at the top. Clouds and carbon dioxide (CO2) molecules
can be added to the The CO2 p gases that block
infrared light that is emitted by the earth. Clouds block incoming or outgoing sun rays,
influencing the heating up or cooling down of the planet.

Yellow P g sunlight energy. Some of the sunlight
reflects off clouds and more can reflect off the earth’s surface.

If sunlight is absorbed by the earth, it turns into a red dot, representing heat energy. Each dot
represents the energy of one yellow sunlight arrowhead. The red dots randomly move around
the earth, and its temperature is related to the total number of red dots.

the red dots into infrared (IR) light that heads toward space,
carrying off energy. The probability of a red dot becoming IR light depends on the earth’'s
temperature. When the earth is cold, few red dots generate IR light; when it is hot, most do.
The IR energy is rep! by a magenta . Each carries the same energy as a
yellow arrowhead and as a red dot. The IR light goes through clouds but can bounce off CO2
molecules.

There is a relation between the number of red dots in the earth and the temperature of the
earth. This is because the earth temperature goes up as the total thermal energy is increased
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sky-top 33 y coordinate of top row of sky
earth-top  ;; y coordinate of top row of earth
temperature ;; overall temperature

breed [rays ray]
breed [IRs IR]
breed [heats heat]
breed [C02s C02]

;3 packets of sunlight

;5 packets of infrared radiation
33 packets of heat energy

33 packets of carbon dioxide

breed [clouds cloud]
clouds-own [cloud-speed cloud-id]

;3 Setup Procedures

B to setup
clear-all
set-default-shape rays "ray”
set-default-shape IRs "ray”
set-default-shape clouds “cloud”
set-default-shape heats "dot"
set-default-shape C02s "CO2-molecule™
setup-world
set temperature 12
reset-ticks

end

© to setup-world
set sky-top max-pycor - 5
set earth-top @
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