Forest Fire Activity 2
Teacher Guide


Firescaping
Objectives

· Design a forest of varying densities to reduce the risk of extensive damage to trees and houses from a fire.

· Test hypotheses about space needed for an effective firebreak using a forest fire simulation to produce useful “rules of thumb” to inform the design of forest that has human homes.

· Program keyboard controls for the Forest Ranger agent.
Materials

· StarLogo TNG files: 

· Forest Fire 2.sltng
· Forest Fire 2 solution.sltng
· Student Worksheets (1 per pair of students): 
· Firescaping student worksheet.doc

· File: firescaped house.jpg
· LCD projector with computer

· Screen to project computer image

· Chart paper + tape

· (Optional) Playing cards to randomly assign students

Expected Student Background

· Forest Fire Activity1
Preparation:

· Set up projector and laptop

· Load project files onto student computers – an easy place to put the folder for students to access the files is on the Desktop. 
· Pull out roughly enough pairs of red and black numbered (e.g., 2-10) playing cards from the deck equal to the number of students in class; set aside extra pairs just in case.

· Open firescaped house.jpg file on teacher computer

Notes:

· There is a TNG project file that shows the end result of the programming activity, called “Forest Fire 2 solution.sltng”.

	Activity
	Teacher Say
	Teacher Do
	Notes

	Engage
	Why didn’t the fire spread to the house?

What do you think protected the house?
(grayish area around house where there aren’t any trees aka fuel for fire – this area is called a firebreak)
Today – we’ll be doing activities to figure out how much space is needed for a firebreak to stop a fire from spreading and then do a challenge to protect a house in a forest from fire.


	Show firescaped house.jpg pic and ask students what they observe (area around house was burnt but house and special landscaping was saved).
	If both the “say” and “do” boxes have instructions in them, start with the highlighted box first.

	Review
	Which forest is more likely to experience an out-of-control wildfire? (more dense forest) 

Why? (fire needs fuel to spread – if too much space between trees, fire doesn’t have any more fuel and burns out)

If high density forests are susceptible to damage from fires, why don’t we make all our forests low density? What are the disadvantages of a low density forest? (e.g., poor habit for animals, costs too much to thin forests, fewer trees is bad for environment)

Explain trade-off:

· More space between trees (less dense) -> reduced risk of fire spreading

· Less space between trees (more dense) -> better habitat for animal life and environment
	Show students ForestFire1.sltng project w/ low # of tree and high # of trees.
If needed as reminder, start fire in low and high density forests to compare fire spread.


	You may skip or shorten this part if students retained good understanding from activity 1.

	Review
	Predict how much of the forest might burn if the wind is turned all the way up to 100 in a high density forest. Will it burn the whole forest? (it’s possible that with a high wind, only part of the forest will be burned because the wind may drive the fire in a straight line across the terrain rather than spread in a wider angle)
It’s hard to predict the effect of wind on fire –> spread fire to more places OR decrease burn time OR move the fire away from trees.
	Adjust wind slider to 100 in high density forest.
Run simulation several times to see different impact on fire spread of high wind.
	You may skip or shorten this part if students retained good understanding from activity 1.

	Introduce activity
	You will design a forest of 400 trees that will also have a house for humans. In order to protect the house, you need to figure out how much space you need to protect the house from a forest fire (also called “firebreak”). Remember the trade-off : more space reduces fire spread but creates a smaller habitat for animal life, so you want to find just the right amount of space. To help you find the right amount of space, you will conduct some experiments using the model.


	 
	

	Experiment Demo
	
	Open ForestFire2.sltng project file.
Click Level 1.

Click Setup to create 400 scattered trees.

Click on Run and wait for green highlight.

Nothing happens because we haven’t programmed the forest ranger agent to do anything. 
	Ask the questions to get students thinking but they don’t need to answer at this point. 
Although the lower and upper limits of the sliders can be adjusted by clicking on the numbers below the sliders and typing in different numbers, you may not want the students to know this yet.

	
	We will program the forest ranger to move and do actions in response to key presses.
	Show how to put together a movement keyboard control (up arrow = forward 1).

Show how to put together a  procedure keyboard control (x key = cut trees).

Explain parameter for cut trees procedure – use to adjust radius.
	See Student Worksheet for screenshots of which blocks to put together.
Just do one example of each type of keyboard control to save time; students can use the worksheet to guide the rest of the programming

	
	Remember the experiment question: what is the smallest amount of space needed to keep fire from spreading from one side to the other side of the firebreak?
	Open ForestFire2 solution.sltng project file.

Quickly show the completed keyboard controls.

Demo the experiment steps:

1. Click Level 1 and then Setup.

2. Set the radius parameter for cutting.

3. Click on Run.
4. Move your forest ranger agent to cut a stretch of space (firebreak) from one side of spaceland to the other.

5. Move your forest ranger to one side of the firebreak and start a fire.
6. Observe the fire and record whether the fire was able to “jump” the break you created.
7. Repeat above steps for each radius you’re testing.
	

	Transition to Computers
	What does the Driver do? Navigator?

You will receive a card with a color and a number. The color tells you who will be driving first (pick a color – like red drives first today). The number pairs you randomly with another person and also assigns you to a computer, which is numbered. No switching cards.
	Review: driver and navigator roles

Shuffle and distribute playing cards to students.
If possible, call out a few numbers at a time for students to find and move to their assigned computers, to allow for orderly movement.


	Feel free to make adjustments to partners as needed. The random assignment may be a useful way to experiment with different pairs, and allow students to work with different people.
However, you may want to have students pick their own partners sometimes, or assign them yourself.

	Simulation Experiment
	Raise your hand if you’re the navigator to receive the worksheet.
Open the Forest Fire 2.sltng file in the Forest Fire 2 folder (you may need to tell them where the folder is located on their computer).

Instructions for the activity are also on the worksheet, to remind you what to do.
	Make sure that students are opening the correct file.
Distribute worksheets to the navigators (or ask a student to do this).

About halfway through this activity, signal for students’ attention and have them switch driver/navigator roles.


	

	Debrief
	What are some good radius numbers? 
If a particular radius works once or twice, is it guaranteed to work every time?

How many times does a radius need to work for you to feel safe you were on one side of the firebreak and a fire starts on the other side?

What other observations do you have of the model that might be useful when placing a house in a forest?

	Write radius numbers on chart paper for comparison and discussion.

	

	Firescaping Design Challenge
	Now you will use what your learned about the width of an effective firebreak to design a forest with at least 400 trees and 1 house. If you cut trees in one area, you must plant them back in another area.  You can put the house anywhere you want. When you’re finished designing your forest, start a fire in a random location. When the fire dies out, you will get a score based on the number of trees left. You get a point for every tree that’s still alive and 50 points if you saved the house. Objective: get the highest score.
	
	You may need to start this during the next class period.

	Program-ming 
	First you will program three more keyboard controls:
· Plant trees (parameter: # of trees)

· Build a house

· Demolish a house


	In solution project file, quickly point out the completed keyboard controls and explain the parameter for the Plant trees procedure.

	

	Demo Challenge
	
	1. Open Firescaping Score Sheet document.
2. Click Setup and Run. 

3. Use Forest Ranger agent to build a house. 
4. Clear a firebreak around the house.
5. Plant the trees back somewhere else. 

6. Keep cutting/planting trees until you’re satisfied with your forest. 

7. Take a screen capture of your design and paste it into the score document.
8. Press the space key to start the random fire. 

9. Record your score and any comments about how well your design worked. 

10. Repeat challenge two more times to see if you can get a better score. 

11. Go on to the next level challenge (500 trees, 2 houses) if you have time.


	

	Wrap-Up
	· Which group had the highest score?

· Where are good places to put the house? Where are bad places to the put the house? 
· Where are good places to plant trees? Where are bad places to plant trees? 

· What other strategies did you use to get a good score?

· How realistic is our model? How useful was our model? How can it be made more useful?
	
	


