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Forest-Fire Model

P. Bak et al., Phys. Let., A147, 297 (1992).

B. Drossel and F. Schwabl, Phys. Rev. Let.,
69, 1629 (1992).

*Consider a square array of sites
*Choose a site at random

Either

(1) A treeis planted on the site if it is not
occupied
or

(2) A spark is dropped on the site, if the site
has a tree that thee and all adjacent trees
burn

*Choose a sparking frequency f, if f =1,/500
do step (1) 499 times then do step (2)
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(tree on cell 54)

(tree on cell 35)

10 x 10 grid
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step 4

(tree on cell 19)
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(match on cell 99, Ag

(tree on cell 12)




step 8

(tree on cell 73)
step 11
(tree on cell 86)
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(tree on cell 23)

(match on cell 23, Ar
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step 6
(tree on cell 24)
step 9
(tree on cell 14)
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A.F= 5 tre'es"

REPe

(c) A- = 505 trees

(d) A_ = 5327 trees

Typical forest-fire model fires.
Grid = 128 x 128 cells. A; = area of fire.

Sparking rate f =1/2000.
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* Square grid of n x n cells

* When cell has four particles, it
IS unstable and particles are
redistributed to adjacent cells.

* After a redistribution, additional

redistributions may be necessary.
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The number of clusters with 2" particles is denoted by N,.

ég_ﬂ = @ — Co1Ng — DolNo
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N = number of earthquakes with magnitude
greater than m and moment greater than M

( +le "‘ﬂr‘.“““‘ e :%
a meagnre of o
surface waeve

r = radius of break

logN = -bm + a o p [ fvde at o=
". .,.'-‘o“d Jtsh o B,
logM = em + d #m-— P bt SR8 X .5

M - ar3l -E:'/-As

log N = - = 1logr + B

N - 3/ r-D
p - 3b
c

c = 1.5, b = 0.85 = D =~ 1.7
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Figure 2. Rundle et al.
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