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The bar graph at top shows the proportion of the mapped area falling into each of 10 
relief classes. The bottom graph shows the probability of burning in any year based on 
the stand-age distribution found within each relief class. The topographic distribution 
of stand ages shows that the probability of burning increases from valley floor to ridge 
top.
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The bar graph shows the proportion of mapped area falling within each 30-degree aspect 
class. The bottom graph shows the probability of burning for any year based on the 
stand-age distribution found within each of these aspects. South-west facing slopes have 
the greatest probability of burning, north facing slopes the least.
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The fire-shape model accounts for surface slope with the assumption that a fire spreads upslope 
faster than downslope. For these examples fire-spread velocity is set to double for every 10-
degree increase in slope. The shape is estimated by calculating travel times to each grid point in 
the DEM. A linear interpolation is used for estimating travel times between grid points. A first-
order interpolation, as used for these examples, results in rapid processing times, but slightly inac-
curate fire shapes. Increased accuracy can be obtained by using a higher-order interpolation 
scheme - at the cost of increasing processing time. We use a first-order interpolation in our model.

Flat surface: the probability of burning 
is equal in all directions and fire 
shape is circular. The dot indicates 
ignition location.

Uniform 20% slope: fire is more 
likely to burn upslope than downs-
lope. 

Uniform 70% slope.

Raster Model Actual Shape



��

�
��������
��&	����

,��
������	���
��������
���2
������	��
�����
��
����������
��:�
����
�
������
����	���
����	�


�����
�����
	���
	�
������
�������
���
	���
	�
���2
�����
�����
	����
8����
�����
����2����
	��


�����
	����������

Maximum outline 100 square kilometers

Ki lometers

2.50 5
N


	Fire Model
	Why we need a fire model.
	Why we want a new fire model
	Data to drive such a model
	Fire occurrence as a function of position relative to local relief
	Fire occurrence as a function of slope aspect
	Wind
	Forest Age
	Fire Recurrence

	Fire Shape
	Ignition frequency
	Fire size

	References
	Table 1:
	Figure 1. Stand-age classes from 1939 aerial photographs.
	Figure 2. Position relative to local relief.
	Figure 3. Fire recurrence relative to local relief.
	Figure 4. Fire recurrence as a function of slope aspect.
	Figure 5. Topographic variability in fire recurrence.
	Figure 6. The effect of slope gradient on fire shape.
	Figure 7. Fire Shapes.

