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The problem:

Bathymetry and Topography datums don’t match:
* Bathymetry datum is CD/LAT

+ Bathymetry measured from MSL observations & adjusted down to
LAT/CD

* Varying length MSL obs. from days to decades in length

* Varying length MSL obs. give inconsistent datums between
bathymetry datasets
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Overview:
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Method for comparing various obs. spans of MSL:

1. Select long term tide gauges for residual baseline (defining MSL datum).
At these gauges uncertainty = 0.000m

2. Get periodogram amplitude estimates (spectrum) of residual via Fourier
Transform

3. Interpolate spectrum components to get synthetic spectrum at short span

Data

 Modern 19 yr
(1989-2007) data
epoch

+ Tides removed
using TANS'
analysis

e Astronomical
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Data

 Modern 19 yr
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g0 Residual periodogram FORT DEINISON (1 989_2007) data
- epoch
* Tides removed
' using TANS'
. analysis
E 10
: Observed tide signal * Astronomical
o energy removed

TANS residual (no trend)

z 4 [
frequancias (CPD)

B Tidal residuals
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w0 Residual pericdogram FORT DENISON ° Tide gauges have
unique meteorological
noise

fuon + Parseval’s theorem >
0 error from spectrum.

Spectrum sum = variance of signal

s
10% 107 TH mICP\JI:I x/n] tidal residual

Cumulative sum of residuals periodogram X[f] residual spectrum
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Interpolating spectrum
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* |nterp0|ated baseline Spectrum Shepard’s inverse distance weighting:
components to create synthetic w,(x
spectrum at interpolation point. St =Zzw‘(1]‘

*  Assumption: Low freq. spectrum has ()= 1
high spatial correlation. (wide bands e e nY
not individual frequencies)

* Interpolation performed for each x interpolation point

£ Frequency based error
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*  Frequency
contribution (10) in
periods of 1 — 19yrs

s

* High errorin
northern regions >
0.06m

* Low error ~0.02m
behind great barrier

ooz 0032 0.040 0,048 0.056 LI 0.080

0.064
frequency contribution STOEV (mi, freq. 0.00 to 0.04 {degihrl
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Frequency based error

*  Frequency
contribution (10) of 3
days — 19.2hrs
frequencies

* High error >0.06m in
upper reaches of
Spencer Gulf
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Modified spectrum
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N st peradoaram o FORY DEMISON *  Modify synthetic spectrum
o SIf] or RIf] with MA filter frequency
20° response function
!
E w0t MA frequency response function:
B ou
w? Hm = Mm
3 Main{=f )
W, + w? w? ! 1 b
¢ requancies (€FD) - v HJf] Amp. factor
- Moving average, frequency response function (672 hrs) M hrs obs.

R Short span obs. uncert.
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* Modified spectrum is
unique to each short
span MSL obs.

+  Repeated for all short
S . span obs.

105

* 28 day moving
average filter (672 hrs)

Broadly similar to low

ao1s 0020 0025 o0 ooas 0.040 0,045 0,050
‘Shoet termn uncertainty (1r, metres) 672 hes.
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Summary
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+ Baseline long term tide gauges used as MSL datum
+ Synthetic spectrums are calculated around the coast.

» Synthetic spectrums are modified to produce uncertainty
at short span MSL obs. points

+ With ellipsoidal heights MSL observations around
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Thank you

Nicholas Dando
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