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Geophysical models and numerical standards in ETideLoad4.5 

ETideLoad4.5 is mainly based on the geophysical models and numerical standards 

recommended by IERS conventions (2010). You can update them by the program [System 

configs for the geophysical models and numerical standards]. These geophysical models 

and numerical standards are stored in file form in the folder C:\ETideLoad4.5_win64en\iers. 

7.4.1 The surface atmosphere tidal load spherical harmonic coefficient model file 

The 360-degree surface atmosphere tidal load spherical harmonic coefficient model file 

ECMWF2006.dat is stored in the folder C:\ETideLoad4.5_win64en\iers in FES2004 format, 

which were constructed by the spherical harmonic analysis programs of ETideLoad4.5 using 

0.5˚× 0.5˚ global harmonic constant grids of four atmosphere tidal constituents, to meet the 

basic needs of centimeter-level geodesy. The four tidal constituents are respectively the 

diurnal, semi-diurnal, semi-annual and annual periodic tidal constituents (𝑆1, 𝑆2, 𝑆𝑠𝑎 , 𝑆𝑎 ) 

whose harmonic constant grids come from ECMWF-DCDA2006 of European Centre for 

Medium-Range Weather Forecasts. 

 

The surface atmospherical pressure, tidal constituent harmonic constants and tidal load 

spherical harmonic coefficients are all in unit of hPa or mbar. 

7.4.2 The ocean tidal load spherical harmonic coefficient model file 

The 100-degree ocean tidal load spherical harmonic coefficient model file 

FES2004S1.dat is stored in the folder C:\ETideLoad4.5_win64en\iers in FES2004 format. 

The relationship expression between the ocean tidal load normalized spherical harmonic 

coefficients and the geopotential coefficients is as the formula (6.15) in the IERS conventions 

(2010). 

In order to meet the basic needs of satellite, coastal zone and ocean gravity gradient 
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data processing, we adopted AVISO FES2014b global tidal height harmonic constant grid 

models to construct the 720-degree ocean tidal height spherical harmonic coefficient model 

file FES2014b720cs.dat in FES2004 format by the spherical harmonic analysis programs of 

ETideLoad4.5. 

 

FES2014n720cs.dat includes spherical harmonic coefficients of the 36 tidal constituents 

(Ω1, Ω2；2N2, Eps2, J1, K1, K2, L2, La2, M2, M3, M4, M6, M8, Mf, MKS2, Mm, MN4, MS4, 

MSf, MSqm, Mtm, Mu2, N2, N4, Nu2, O1, P1, Q1, R2, S1, S2, S4, Sa, Ssa, T2), in which 

the spherical harmonic coefficients of the two equilibrium tidal constituents (Ω1, Ω2) come 

from FES2004S1.dat. 

The ocean tidal height, harmonic constant of the tidal constituent and tidal load spherical 

harmonic coefficients are all in unit of cm. 

7.4.3 The Earth’s Load Love number file 

The Earth’s load Love numbers also called the load deformation coefficients (LDC) can 

be calculated using the spherically symmetric non-rotating elastic Earth model REF6371. 

The load Love numbers in ETideLoad4.5 come from a Regional EIAstic Rebound calculator 

(REAR1.0, 2015.11). The load Love number file Love_load_cm.dat were stored in the folder 

C:\ETideLoad4.5_win64en\iers, which includes the load Love numbers of the radial 

displacement, horizontal displacement and geopotential (ℎ𝑛
′ , 𝑙𝑛

′ , 𝑘𝑛
′ ), 𝑛 = 0,⋯ ,32768 from 0 

to 32768 degree, 𝑘0
′ = 𝑘1

′ = 0, as shown in the figure.。 

In order to suppress the high-degree oscillations of the load Green's function, the load 

Green's function is calculated to 54000 degrees in ETideLoad, and the load Love numbers 

exceeding 32768 degrees (n>32768) are calculated with the following asymptotic formulas: 

ℎ𝑛
′ =-6.209114，𝑙𝑛

′ =1.890061/𝑛，𝑘𝑛
′ =-2.682697/𝑛. 
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7.4.4 The IERS Earth orientation parameter time series file 

The IERS Earth orientation parameters (EOP) time series file IERSeopc04.dat 

(ITRF2008) were stored in the folder C:\ETideLoad4.5_win64en\iers. You can update the 

EOP time series from the IERS website. For future time epochs, the forecast EOP products 

can be employed. Considering the non-tidal nature of the polar shift, the forecast time should 

be controlled within half a year. 

 

7.4.5 The Earth's mass centric variation time series file 

The Earth's mass centric variation time series file Monthly_geocenter_MK.txt (ITRF2014) 
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from Center for Space Research in University of Texas in USA (UT/CSR) from LAGEOS-1/2, 

Stella, Starlette, AJISAI, BEC and LARES Satellite Laser Ranging (SLR) measured. For 

future time epochs, the forecast products can be employed, but the forecast time should be 

controlled within three months. 

 

7.4.6 Ocean tidal constituent harmonic constant grid model files 

(1) The ocean tidal height model is composed of multiple grid models of all tidal 

constituent harmonic constants. Each tidal constituent harmonic constants are stored as a 

vector grid file.  

(2) All the tidal constituent grid files from an ocean tidal height model should be in a 

folder with the same grid specifications. 

(3) The 10 vector grid files in the folder C:\ ETideLoad4.5_win64en\OceanTide represent 

the ocean tide model GOT4.8 with 10 global grid models of 10 tidal constituent harmonic 

constants. 

(4) The type of the tidal constituent is identified by the seventh attribute (Doodson 

constant) in its grid file header. These files can be named at will. 

 

(5) The ocean tidal height model can be global or regional. The ocean tidal height and 

the harmonic constants are all in unit of cm. 
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7.4.7 The JPL Planetary Ephemeris DE440 file 

The JPL Planetary Ephemeris DE440 file JEPH.440 (from 1850 to 2201) was stored in 

the folder C:\ETideLoad4.5_win64en\iers. 

7.4.8 The Love number correction file for frequency dependence 

The correction file frqadjlovekhl.txt for frequency dependence was generated from Table 

6.5a, 6.5b, 6.5c, 7.2, 7.3a and 7.3b in IERS conventions (2010) can be employed to calculate 

the Love number corrections for frequency dependence to obtain the high-accuracy solid 

tidal effects on all-element geodetic variations. 

 

7.4.9 The Desai ocean pole tide coefficient file 

The ocean pole tide is generated by the centrifugal effect of polar motion on the oceans. 

Desai (2002) present a self-consistent equilibrium model of the ocean pole tide. This model 

accounts for continental boundaries, mass conservation over the oceans, self-gravitation 

and load of the ocean floor. Using this model, the ocean pole tide produces the following 

perturbations to the normalized geopotential coefficients, as a function of the polar shift 

parameters (𝑚1, 𝑚2).  
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The Desai calculating formula of the ocean pole tide adopts the formula (6.23) in the 

IERS conventions (2010), and the 360-degree ocean polar tide coefficient file 

desaiscopolecoef.txt were stored in the folder C:\ETideLoad4.5_win64en\iers. 

7.4.10 First-degree ocean tidal load spherical harmonic coefficient file 

The file OtideOne.dat could be employed to forecast of ocean tidal load effects on 

Earth's mass centric variations or all-element geodetic variation effects due to Earth's mass 

centric variation of ocean tide. 

The file is output by the function [Spherical harmonic analysis on ocean tidal constituent 

harmonic constants]. The following figure is the first-degree ocean tidal load spherical 

harmonic coefficient file generated by the spherical harmonic analysis of 34 tidal constituent 

harmonic constants in the FES2014b ocean tide model. 

 

The file header inludes the geocentric gravitational constant GM (×10¹⁴m³/s²) and 

equatorial radius a (m) of the Earth. The record (starting from the third row) includes the tidal 

constituent's name, Doodson constant, the degree-1 order-0 spherical harmonic coefficient 

C₁₀+ from in-phase amplitude, that C₁₀- from out-of-phase amplitude, and the degree-1 

order-1 spherical harmonic coefficient C₁₁+ from in-phase amplitude, that C₁₁- from out-of-

phase amplitude, and the degree-1 order-1 spherical harmonic coefficient S₁₁+ from in-

phase amplitude, that S₁₁- from out-of-phase amplitude. 

7.4.11 First-degree atmosphere tidal load spherical harmonic coefficient file 

The file AirtdOne.dat could be employed to forecast of surface atmosphere tidal load 

effects on Earth's mass centric variations or all-element geodetic variation effects due to 

Earth's mass centric variation of surface atmosphere tide. 
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The file is output by the function [Spherical harmonic analysis on atmosphere tidal 

constituent harmonic constants]. The following figure is the first-degree atmosphere tidal 

load spherical harmonic coefficient file generated by the spherical harmonic analysis of 4 

tidal constituent harmonic constants in the ECMWF-DCDA2006 atmosphere tide model. 

 

The file header inludes the geocentric gravitational constant GM (×10¹⁴m³/s²) and 

equatorial radius a (m) of the Earth. The record (starting from the third row) includes the tidal 

constituent's name, Doodson constant, the degree-1 order-0 spherical harmonic coefficient 

C₁₀+ from in-phase amplitude, that C₁₀- from out-of-phase amplitude, and the degree-1 

order-1 spherical harmonic coefficient C₁₁+ from in-phase amplitude, that C₁₁- from out-of-

phase amplitude, and the degree-1 order-1 spherical harmonic coefficient S₁₁+ from in-

phase amplitude, that S₁₁- from out-of-phase amplitude. 

 

 


