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As shown in Stephen’s and Christopher’s 

presentations, there are slightly different prediction 

results according to use of harmonic analysis and 

prediction programs. 

 

Why ? 

Motivation 



Bill’s question 
Motivation 



Fundamental astronomical variables 

Byun & Cho (2009) 



Bill’s ‘readlist.c’ 

His problem is likely to relate angular speeds of astronomical variables. 



SHOM & UKHO 

Suggestion 

 Need to write down to Seven places of decimals like Task-2k. 



 What are the key tidal prediction factors in 

harmonic tidal prediction methods? 
 

 Are there any accuracy difference among 

formulas for five astronomical variables 

commonly used in tidal prediction? 
 

  How often the NMC needs to be conducted in 

tidal prediction simulations to obtain relatively 

accurate predictions? 

Questions? 



Tidal prediction 

Byun (2007) 
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Ray (2006) 

CSR 26 

M2 

St. John 



Astronomical argument (Vo) 

Astronomical arguments of tidal 

constituents are calculated from values of 

astronomical variables. 



Modulation of [f, u] 

fM2 : 0.96 ~ 1.04         

uM2 : -2.1º ~ 2.3º 

 

fK1 : 0.88 ~ 1.11          

uK1 : -8.9º  ~ 9.0º  

 

fO1 : 0.80 ~ 1.18          

uO1 : -11.4º ~ 11.2º 

M2 

275.5~298.5 cm    23 cm 

126.9~131.3º   4.4º 

 

K1 

35.2~44.4 cm   9.2 cm 

294.1º~312º    17.9º 

Incheon 



 What are the key tidal prediction parameters in 

harmonic tidal prediction methods? 
 

 Are there any accuracy difference between 

formulas for five astronomical variables 

commonly used in tidal prediction? 
 

  How often the NMC needs to be conducted in 

tidal prediction simulations to obtain relatively 

accurate predictions? 

Questions ? 



Fundamental astronomical variables 



Formulas for astronomical variables 



Calculated results of astronomical variables 

The differences between results calculated from formulas are 

insignificant. 



 Proudman Oceanographic Laboratory, POL 

 tira.f (harmonic analysis), marie.f (prediction) 

 NMC update period : every 3 days 

 Institute of Ocean Sciences, IOS (Dr. Mike Foreman) 

 Tide1_r2.f (harmonic analysis), Tide4_r2.f (prediction) 

 NMC update period : every 15 days 

  ※ T_TIDE (Pawlowicz et al., 2002) - MATLAB version 

Task-2000 package 

IOS tidal package 

Tidal analysis & prediction packages 



 What are the key tidal prediction parameters in 

harmonic tidal prediction methods? 
 

 Are there any accuracy difference among 

formulas for five astronomical variables 

commonly used in tidal prediction? 
 

  How often the NMC needs to be conducted in 

tidal prediction simulations to obtain relatively 

accurate predictions? 

Questions ? 



Experiments for NMC updating  

Mokpo (Model) Incheon (HPM) 

The small errors created by using correct Vo values without 

NMC updates cannot be ignored in storm-surge forecast 

modeling for tidally-dominated coastal environments. 



Conclusions 

 Comparisons between the estimation using 

different parameterizations for five astronomical 

variables show that these methods yield essentially 

the same results for the period 1900-2099, 

revealing all are applicable for tidal forecasting 

simulation. 
 

  NMC for a prediction model needs updating 

within <30 days for accurate perpetual 

interannual tidal predictions and tide-storm-surge 

predictions requiring centimeter accuracy, for 

tidally-dominated coastal regimes.  



“ Thank you very much 

for your attention” 


