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oS
Definition* of self-organized criticality (SOC)

1.) A natural system in a marginally stable state
when perturbed it will evolve back to a state
of marginal stability.

2.) “Energy” is added contiruously. “Energy” is
lost in discrete events which have fractal
frequency-magnitude statistics.

Examples: ) The earth’s lithosphere

1.
2.) The earth’s atmosphere
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Equations of Motion
my;+ky: +ok(y;-y.) = F

mys+kyo+ok(ye-y,, = BF

Static/Dynamic Friction

/¥, §1=0

F =
¥ [¥]#0

Non-dimensionalization

th(,k/m)lﬂ, Y = 1_(_3_'?_ : ¢ = &
Fs d
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Non-dimensional form (Static/Dynamic)

(1) Failure conditions:
Y. +a(Y;-Y,) =1
Yora(Ys-Yy) = B
(2) Equations of motion during slip:
Yi+Yi+a(Y;-Yy) = /o
Yo+ Yara(Yo-Yy) = Bl

Parameters:

o ~ coupling ratio

B ~ spatial heterogeneity

$ ~ ratio of static/dynamic friction
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piock model

1. Displacement is increased uritil a
block slips.

90

2. The block slides until its velocity is
zero (analytical solution).

9¢' | —=adolg

a'l

3. The four adjoining blocks (except for
edge blocks) are checked to see if
the slip criteria is violated.

(*N)For

4a. If the slip criteria is not viclated the
step is terminated.

87

4b. If the slip criteria /s violated on one or

| more of the blocks, one block is
allcwed to slide until its velocity is
zero. Further blocks are allowed to
slide sequentially until all blocks are
stable and the step is terminated.
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Flood statistics

' o =E/3
V., = peak discharge during a flood !\/'\o \{. '

N(V,) = number of floods per year with peak discharge exceeding Vp

T(V.) = recurrence time interval for a flood with peak discharge Vi

Rl - T(‘lvm)
Vu(T) = CTH D"‘z—'H

_ Vi (10 y7) _ Ve (100 y1) _ Vi (1000 vr)

Fé- = JQH

vm(l ¥T) Vm{loyr) vm(loo yT)

o 3
N o= oV L, =T
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itation
-1805
-2185
-3310
-3440

-8005
-2165
-1500
0-3275
1-0980

2-1570

Benchmark Stations

River (State)
Westfield (MA)
Oconee (GA)
Mississippt (MN)
Little Missouri (WY)
Elkhern (NE)

Mora {NM)

Llane (TX)
Humboldt (NV)
Arroyo Seco (CA)

Wenatchee (WA)

H
0.435
0.540
0.470
0.520
0.540
0.630
0.719
0.616
0.909

0.310

Dyq

1.56

1.46

1.48

1.46

1.37

1.28

1.38

1.09

1.69

1.2

1D

(W3]

)

n

3N

0.66

0.68

0.72

6.1
5.¢
<.+
5.9
4

«.3
4.2
+.9
3)
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