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Frequency based error 

• Frequency 
contribution (1σ) of 3 
days – 19.2hrs 
frequencies 

• High error >0.06m in 
upper reaches of 
Spencer Gulf 

• Low error < 0.024m 
most of coastline 

 

 

 

Moving average filter 

Time domain: A moving average (MA) filter applied to tidal residual x[n] is a ‘signal’ of short 
span MSL’s obs. RMS (standard deviation) of this signal is uncertainty of short span MSL obs. 
to long term average.  

RMS (standard deviation) can also be calculated from spectrum by applying filter in frequency 
domain to calculate uncertainty of ‘synthetic signal’ by modifying synthetic spectrum. 
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Modified spectrum  
• Modify synthetic spectrum 

with MA filter frequency 
response function 

H[f] Amp. factor 

M  hrs obs. 

f  freq (cycles/sample) 

MA frequency response function: 

Uncertainty (1σ) of short span MSL: 

S[f] Synthetic spectrum 
 frequency estimate 

H[f] 

S[f] or R[f] 

 

 

 

Short span obs. uncert. 
• Modified spectrum is 

unique to each short 
span MSL obs. 

• Repeated for all short 
span obs. 

• 28 day moving 
average filter (672 hrs)  

• Broadly similar to low 
freq. error 

• Long period tides 
corrected or added 
back. 

 

 Theoretical uncertainty of short span 28 day MSL obs. around coastline 
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Summary  

• 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 
coastline can be greatly expanded. 

• Method adaptable for AHD and older sea levels 
comparison. 
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