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ridges fr mathematical simplicity, the work
required to raise 8 hill is given by

w-_!. I:.:d:dx

whare p is the effeciive density of reck (rolative
10 waler ot air), g is the acoslerstion of gravity,
and [(x) defines the hill cross-seciion. Fer the
models considered previoualy, we have

W jogHtL j AL/ L),

The integral in this expression is & constani, so
that the mechanical energy of formation is
proportional 10 H'L. The statistical distribution
of mechanicsl enargy of formation is then deter-
mined by the sxpression

LitL) = L IH‘NH. LiH,

where spain, p(H, L) iz the joint probabiliy
density of hill heights and widths. The expression
LML) wpecifies how the energy of formation g
distribuied among the various hill sizes: LH
proportionsl to the snergy of formation of 5
typical hill of characieristic width L, while p(1)
tpecifies the relative froquency of occurrence of
such hils. If the energy is distributed uniformiy
over hill sizs, then we may set LAPp(L) =
constant, and the power spectrum is of the form

Fik) = B I LINGLY L.
where B is & consant, and we may then express
Ay = Bt [xlienr .

L]
The integral s 8 constani, independem of k. s0
that the spectrum behaves as k%,

Thus, the observed oversil invarse square law
dependence on wavenumbar of the topographic
power Wpecirum is consistent with an inler-
pretation of the topography as s random dlstribu-
1i » of hills or ridges in which the energy of
formation is distributed uniformly over hill sisss.
The umaller hills may require less energy of
formation, but are sufficlently more numerous
than 1he larger hills 30 as 10 insure this equiparti-
tion of energy.

DISCUBION

We have considersd In some detail the power
specirum of the Earth's topography. On & global
soaly, the spectrum exhibits an overail inverse
square law dependence on wave number, This
particular spsotral form sdmits & rether simple.
yot appealing, interpretation. If the topography it
modelled 84 » random distribution of independent
Rills or ridges, than the observed shape of the
spectrum implies an equilibrium stats of maximum
disorder in which encrgy of formation is distribu-
wd uniformiy over sl hill sises. Smaller hills or
featurey may be less enerpotic than the larper
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Table 2

Strong Earthquakes and Pattern B

in Southern California

N Date Epicenter
A% ¢ ) M b, (2 days)
3-11-33  118.0  33.6 6.3 103
1*  13-33-34 114,90  32.0 7.1
2 5-19-40__ }18.§ 32.7 6.7
7- 1-41  119.6 34.4 5.9 11
3 10-33-42 116.9  33.0 6.5
J-is-46 181 387 6.3 14
4~10-47 116.6  35.0 6.2 14
7-24~47 116.5  34.0 5.8 15
4 12- 4-48  116.4  33.9 6.5
7-28-50 113.6  33.1 5.4 18*
5 7-21-%2 119.0  35.9 7.7
3-19-54 116.2 33.3 6.2 19
11-12-54 116.0 31.8 6.3 19
6 2- 9-56  113,9 3].% 6.8
12- 1-58 11%.8  32.3 5.8 11
7 4- 9-68  116.1 33,2 6.4 13
3-21-69  114.2 31.2 5.8 P
1 2-9-71  119.4  34.4 6.4 69
* Preceded by strong foreshock:
12-30-34 115.5  32.3 6.5

t

b 49 shocks in 2 day interval straddling this svent, including foresho:

Aftershock of 2

26 shocks in 2 day interval straddling this event including foreshoc!

and M= 5.5 aftershock
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Coseismic Uplift
Kikal island, Japan
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