HP CAS - UNIT 2A Fire Index 

Part A – At home
The Department of Conservation and Land Management uses a fire danger system called the Angstrom Index, I.

The fire danger each day is categorized as LOW, MODERATE, HIGH or EXTREME

based upon the value of the Index.

The index is calculated using a combination of the day’s forecast maximum

Temperature T, (measured in degrees Celsius) and the percentage relative humidity of                     

the day, R.
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   The fire warnings are issued as follows:

            If       I 
[image: image4.wmf]³

 3               Fire  Danger is LOW

            If       2  <  I 
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 3       Fire  Danger is MODERATE

            If      1.5 <  I  
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  2    Fire Danger is HIGH

            If        I  
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   1.5        Fire  Danger is  EXTREME


       (a)
  Fix  R at 35% and graph  I  against  T  on  your                    calculator. 

              ( Let  x  be  T  and  let  y  be  I ).
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(b) Explain why you would set the calculator to the  x range shown above.
(c)
Below what temperature would the fire danger be considered to be LOW?

      (d) Above what temperature would the fire danger be considered to be EXTREME?

(e)  What is the gradient of the line you have drawn on the calculator? What 

       Information does the gradient provide in the context of this question?

(f) If the temperature increases by 5o C, by how much does the fire Index decrease?

2. The Rate of Spread (R) of a bushfire depends upon several factors:
  i) Available fuel.

 ii) Moisture content of the fuel.
 iii)Windspeed.
 iv)Terrain. 

Windspeed  affects the Rate of Spread of a fire.The graph below shows the relationship between R (m/hr)  and windspeed (v km/hr) . The function is of the form :
                                       R = av2
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The table below gives R (F1) from Windspeed (X) .
Use these values to find the value of a
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a) Use another pair of values to make sure you’re “a” value is correct. Write the equation you used below.
b) Complete the table below using your formula found above.
                                         R = av2

	      v
	  R

	     30
	

	      60
	

	
	129.6

	
	 3240


Another factor that affects the rate of spread of a fire is the slope of the terrain in which the fire is lit, fire spreads quicker up hill. The relationship is as follows.

    R doubles for each 10o increase in the slope.


    50                                                   150

 The function linking R to the slope (x) is 

                   R = 
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c)  Use this function to complete the table below.
	Slope (degrees)
	   5
	9
	11
	16
	21

	  R (m/hr)
	  10
	
	
	
	


  HP CAS - UNIT 2A Fire Index 

Part B – In Class Validation 
Total = 14 marks


The Department of Conservation and Land Management uses a fire danger system 
called the Angstrom Index, I.

     
The fire danger each day is categorized as LOW, MODERATE, HIGH or 
EXTREME   based upon the value of the Index.

     
 The index is calculated using a combination of the day’s forecast maximum

    
  temperature  T (measured in degrees Celsius) and the percentage relative 


  humidity of  the day, R(%).
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  The fire warnings are issued as follows:

            If       I 
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 3               Fire  Danger is LOW

            If       2  <  I 
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 3       Fire  Danger is MODERATE

            If      1.5 <  I  
[image: image23.wmf]£

  2    Fire Danger is HIGH

            If        I  
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   1.5        Fire  Danger is  EXTREME

Fix  R at 40% and graph  I  against  T  on  your CAS  calculator. 

( Let  x  be  T  and  let  y  be  I ).

 (a)
Below what temperature would the fire danger be considered to be LOW?

(b) 
Above  what temperature would the fire danger be considered to be EXTREME?

(c) 
 Use the gradient of the line you have drawn on the calculator to explain the numerical effect on the index, caused by a 1o increase in temperature.

 (d)
If the temperature increases by 5oC, how much does the fire index decrease?

Now keep the temperature constant at  28o C  and graph  I  against  R  on your 
graphics calculator. ( Let  x  be  R  and  let  y  be  I )

     
(e) 
With temperature fixed at  28o C,  what humidity would make the fire 


danger 


 (i)

LOW?


 (ii)

EXTREME?

 (f) 
Use the gradient of the line you have drawn on the calculator to explain the numerical effect on the index, caused by a 1o increase in humidity.

 (g)  
 If the Relative humidity increases by 5%, what is the corresponding 



increase in the fire Index?
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Enter the equation.


Use the ▲to highlight the equation and press ENTER
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