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CALCULATE THE BOUGUER ADMITTANCE AND COHERENCE DUE TO
COMBINED SURFACE AND BURIED LOADING IN CONTINENTAL AND
OCEANIC REGIONS.

Mathcad file to calculate the Bouguer admittance and coherence due to combined surface

and buried loads in continental and oceanic regions. The method is based on Forsyth (1984) and Ito and Taira
(2000) and assumes that the source of the buried loading is located at the base of the crust. The file allows the
admittance and coherence to be calculated for any elastic thickness, Te, ratio of surface and buried loading, f,
and crustal thickness.

Application to Continental Regions (see Forsyth, 1984)

Define input parameters

Define elastic thickness, Te, average gravity, g, Poisson's ratio, v, Youngs Modulus, E, and the Universal
Gravitational constant, G. npts is the number of interpolated values. Must be a power of 2.

Te = Bk

g=5951m sec 2
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E= IDIIPa

= AA7-10 llnewt-:un-mz-kg_ 2
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npts = 1024

Define density of the load (i.e. the seafloor topography),water and mantle

p_crust = 2670k m 3

p_mantle = 3330kgm 3

Set the ratio of surface to sub-surface loading.

f=1

Set the thickness of the crust.

cotttinental thick = 35km

Calculate the flexural rigidity, D (flexure).
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Read in an arbitrary-shaped 2-D topographic load

M = READPEN(" seamount.prr” )
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Interpolate, take mean out and calculate Fourier Transform of the topograph
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Calculate the admittance

&= ffitopa)

foo,p, DEE

wave, = FKINT -k

-1
4
Phi_dashy :=[ D (k XKINT) + 1}
- g p_tnantle — p_crust)

(See Eq. 5.3)
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(See Eq. 5.37)

Calculate h, from the observed topography

“k
ht, =
tk ( f-Phi_dashk-p_cmst]
1+

p_tmantle — p_crust

(Substitute Eq. 5.44 for Hb in Eq. 5.50)

Calculate h, from h,

hhk =0y - htk
hbk-hb
——— + ht ht -Phi d
Phi_Edashk tk tk - aShk
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(See Eq. 5.43)




Bouguer admittance
100 |-J=|. I

(- Ztu:uph-:ut]lk
A0

Admittance (x-1.0 mCallkm)

t=107t 11077 0.01 0.1 1
vy, - 1000
Warrerannher (1 /0w

Calculate the coherence

htk- p_ciust 1:'h.-i_rc9,ashk

wt, =
k [p_mmantle — p_crust)

(See Eq. 5.34)

hhk- p_tnatitle

wh, =
k Phi_Edashk-[p_mantle — p_ctust)

(See Eq. 5.36)

(See Forsyth Eq. 25)
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coherence, = _(htk-htk + hhk'hhﬂ'(mk'mk + whk-wle_

(Also Eq. 5.51)
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Application to Oceanic Regions (see Ito and Taira, 2000)

Define input parameters

Define elastic thickness,Te, for surface and buried loading.

Te_sutface = dkm

Te buried = 30km

Define density of the load (i.e. the seafloor topography),water and mantle.

P uppet_crust = 2700kg m 3

p_lowrer cruost = 3I]5Elkg-m_ 3

p_water = IDI]I:Ikg-m_ 4

Set the ratio of surface to sub-surface loading. Note f=0 corresponds to surface loading only. The




larger f, the larger is the role of buried loading. Also, the mean water depth and the mean thickness
of oceanic crust.

f=42

oceatie_thick .= 21 Tl

Calculate the flexural rigidity for the surface and sub-surface loads.
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Calculate the admittance

k=0,1.512

p_nought == p_upper_crast — p_watet
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g o= |1+ El_su.rf'aimna-Lfla:-}’C:[{_II*IT)'4
k- L delta p-g

wWave, = HKINT -k

D buﬁed-(k-}ﬂ{INTj4
¢rk =1+ —=
L p_tought-g

p_tiought 1
delta_p-ﬁk
lak:: p_tiought
v

k delta p

(&)

factor, = 5
|1+ 2 (a7
Ztoph Dtk = =d-m G IDS- g [k ZKINT.{mean_depth+oceani_thick]], p_nought- IDDD'f&EtDI’k
EBouguer admittance
o
%g -0
[
g
o Stophob_ A
P H
E - &0 f
=T q-F.Jrﬂ"'q_'_‘l }
- &0
10 100 1x10° 1x10*
T
wravey, - 1000
Wavelength (kra)

Calculate the coherence
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