
🌏 Analytically geodetic and geodynamic algorithms with unified

standards and coordinated geophysical models

🌏 IERS conventions (2010) compliant and improved, with clarified

concepts and fully derived and verified algorithms

🌏 Uniform computation of tidal, polar shift, and COM variation

effects on full-space various geodetic elements



Numerical Forecast of Surface

Atmosphere Tidal Load Effects

on Various Geodetic Elements

Numerical Forecast of Solid

Earth Tidal Effects on Various

Geodetic Elements

Numerical Forecast of Ocean

Tidal Load Effects on Various

Geodetic Elements

Computation of Residual

Ocean Tidal Load Effects via

Green’s Integration

Computation of Residual

Atmosphere tidal Load Effects

via Green’s Integration

Forecast of Ocean Tidal

Load Effects on Earth's

Center of Mass

Forecast of Atmosphere

Tidal Load Effects on Earth's

Center of Mass

Computation of Permanent

Tide Effects on Various

Geodetic Elements

Computation of Earth's COM

Variation Effects on Various

Geodetic elements

Computation of Solid Earth Tidal

Effects on Various Geodetic ele-

ments External to the Solid Earth

Spherical Harmonic Synthesis

of Ocean Tidal Load Effects

External to the Solid Earth

Spherical Harmonic Syn-

thesis of Atmosphere tidal

Load Effects External to

the Solid Earth
Computation of Earth

Rotation Polar Shift Effects

on Geodetic Elements and

Tidal Effects onEPR

Computation of Perma-

nent Tide and Earth's

COM Variation Effects

on Geodetic Elements

Computation of Solid Earth Tide and Tidal

Load Effects for Geodetic Networks

Regional Approximation of

Tidal Load Effects via Load

Green’s Function Integration

Forecast of Various Tidal

Effects on Various Surface

Geodetic Elements

Computation of Solid Earth

Tidal Effect Time Series at a

Ground Point

Computation of Solid Earth

Tidal Effects at Batch Points

with Given Time

Computation of Solid Earth Tidal

Effects for Earth Satellites or

ExternalPoints totheSolidEarth

Global Forecast of Solid

Tidal Effects on Various

Surface Geodetic Elements

Computation of Ocean Tidal

Load Effect Time Series at a

Ground Point

Computation of Ocean Tidal

Load Effects at Batch Points

with Given Time

Computation of Ocean Tidal

Load Effects for Earth

Satellites or External Points

Global Forecast of Ocean

Tidal Load Effects on Various

Surface Geodetic elements
Computation of Surface

Atmosphere tidal Load Effect

Time SeriesataGroundPoint

Computation of Surface

Atmosphere tidal Load

Effects at Batch Points with

Given Time

Computation of Atmosphere

Tidal Load Effects for Earth

Satellites or External Points to

theSolidEarth

Global Forecast of Atmo-

sphere Tidal Load Effects on

Various Surface Geodetic

Elements

Computation of Rotation

Polar Shift or Ocean

Pole Tidal Effect Time

Series at a Ground Point

Computation of Rotation

Polar Shift or Ocean Pole

Tidal Effects at Batch

Points withGiven Time

Computation of Rotation

Polar Shift or Ocean pole

tidal Effects for Satellites

or Points External to the

Solid Earth

Computation of Rotation

Polar Shift Effects on

Various Surface Geodetic

ElementsAnywhere

Forecast of Tide Effect

Time Series on Earth

Rotation Parameters

Computation of Various 

Tidal and Polar Shift Effects 

on All Geodetic Elements



Computation of Solid Earth Tidal Effect Time Series at a Ground Point

Columns 2 and 3 of the file header are agreed as

the longitude and latitude of the ground point



Columns 2 and 3 of the record

are agreed as the longitude and

latitude of the calculated point

Computation of Solid Earth Tidal Effects at Batch Points with Given Time



Solid tidal effects : geoid or height anomaly (mm)  ground gravity (μGal) radial displacement (mm) 

normal or orthometric height (mm) radial gravity gradient (10μE)

E121.24˚  N29.43˚

Solid tidal effects : ground tilt (S, mas) tilt (W, mas)  horizontal displacement (E, mm) horizontal 

displacement (N, mm) horizontal gradient (N, 10μE) horizontal gradient (W, 10μE) 

E121.24˚  N29.43˚

Month/day/year

Month/day/year

The solid tidal effect on normal height (approximately 300mm) is out of phase with the effect on

the ellipsoidal height or geoid (approximately 600mm, namely the sign is opposite).



Solid Earth tidal effects on the Figure Pole of the Earth: 𝚫𝒙𝒔𝒇𝒑, 𝚫𝒚𝒔𝒇𝒑 (in the ITRS, unit: m)

Month/day/year

The range (max-min) of solid Earth tidal effects on the figure pole generally exceeds 1 km.

𝚫𝒙𝒔𝒇𝒑 = −
𝟑𝒃

 𝑪𝟐𝟎
∆ 𝑪𝟐𝟏 −

𝟔 𝑺𝟐𝟐𝒃

 𝑪𝟐𝟎
𝟐 ∆ 𝑺𝟐𝟏, 𝚫𝒚𝒔𝒇𝒑 = +

𝟑𝒃

 𝑪𝟐𝟎
∆ 𝑺𝟐𝟏 −

𝟔 𝑺𝟐𝟐𝒃

 𝑪𝟐𝟎
𝟐 ∆ 𝑪𝟐𝟏

Solid Earth tide theory is derived from the equilibrium theory of celestial gravitation and

centrifugal force; by definition, the tidal force exerted by a celestial body at the Earth's

COM is invariably zero. Therefore, geodesy does not specifically investigate the COM

variations induced by solid Earth tides.



Computation of Solid Earth Tidal Effects for Earth Satellites or External Points to the Solid Earth

Columns 2 and 3 of the record

are agreed as the longitude

and latitude of the satellite
GRACE satellite altitude



GOCE satellite altitude

Computation of Solid Earth Tidal Effects for Earth Satellites or External Points to the Solid Earth

Columns 2 and 3 of the record

are agreed as the longitude

and latitude of the satellite



The solid tidal effects at 450km altitude：geopotential (0.1m²/s²),  gravity vector (E, N: along the GRACE orbit/SST-ll, U, μGal)

The solid tidal effects at 250km altitude：geopotential (0.1m²/s²), gravity gradient (E, N: along the GOCE orbit, U, 10μE) 

Month/day/year

Month/day/year







Computation of Ocean Tidal Load Effect Time Series at a Ground Point

Columns 2 and 3 of the file header are agreed as

the longitude and latitude of the ground point



Columns 2 and 3 of the record are agreed as the

longitude and latitude of the computation point

Computation of Ocean Tidal Load Effects at Batch Points with Given Time



E121.240°, N29.428°, h17.83m

E121.240°, N29.428°, h17.83m

The ocean tidal load effects (360-degree) : height anomaly (mm)  ground gravity (μGal) radial displacement (mm) 

orthometric height (mm)

The ocean tidal load effects (360-degree) : ground tilt (S, mas) tilt (W, mas)  horizontal displacement (E, mm) horizontal 

displacement (N, mm)

Month/day/year

Month/day/year



The ocean tidal load effect time series (mm) on Center of Mass of the Earth 

∆𝒙𝒄𝒎(mm) ∆𝒚𝒄𝒎(mm) ∆𝒛𝒄𝒎(mm) 

∆𝒙𝒔𝒇𝒑(m)   ∆𝒚𝒔𝒇𝒑(m)

Month/day/year

The ocean tidal load effect time series (m) on Earth's figure pole in ITRS

Month/day/year



GRACE satellite altitude

Columns 2 and 3 of the record are agreed as

the longitude and latitude of the satellite

Computation of Ocean Tidal Load Effects for Earth Satellites or External Points



GOCE satellite altitude

Computation of Ocean Tidal Load Effects for Earth Satellites or External Points

Columns 2 and 3 of the record are agreed as

the longitude and latitude of the satellite



The ocean tidal load effects at 450km altitude：geopotential (0.1m²/s²),  gravity vector (E, N: along the GRACE orbit/SST-ll, U, μGal)

The ocean tidal load effects at 250km altitude：geopotential (0.1m²/s²), gravity gradient (E, N: along the GOCE orbit, U, 10μE) 

Month/day/year

Month/day/year







The ocean tidal loading effect on gravity gradient can reach

more than tens of mE. The high-accuracy and high-resolution

ocean tide model should be employed for high precision

gravity gradient measurement in coastal areas.



Columns 2 and 3 of the file header are agreed as the

longitude and latitude of the ground point

Computation of Surface Atmosphere tidal Load Effect Time Series at a Ground Point



The Surface atmosphere tidal load effects (360-degree) : surface atmosphere(hPa/mbar) 

height anomaly (mm)  ground gravity (μGal) orthometric height (mm) radial gravity gradient 

(10μE) horizontal displacement (N, 10μE)

（E124.24°, N29.4281°）

Month/day/year

The annual periodic amplitude of the surface atmospheric tide is more than 10 times the diurnal periodic

amplitude. In land areas, surface atmospheric pressure is high in winter and low in summer, causing the

ground to subside in winter and uplift in summer. This results in annual and semi-annual periodic ground

vertical deformations, which must be considered in centimeter-level geodesy.



∆𝒙𝒄𝒎(mm) ∆𝒚𝒄𝒎(mm) ∆𝒛𝒄𝒎(mm) 

∆𝒙𝒔𝒇𝒑(m)   ∆𝒚𝒔𝒇𝒑(m)

The surface atmosphere  tidal load effect time series (mm) on Center of Mass (COM) of the Earth

The surface atmosphere  tidal load effect time series (m) on Earth's figure pole in ITRS

Month/day/year

Month/day/year



Columns 2 and 3 of the record are agreed as the

longitude and latitude of the computation point

Computation of Surface Atmosphere tidal Load Effects at Batch Points with Given Time



GRACE satellite altitude

Columns 2 and 3 of the record are agreed as

the longitude and latitude of the satellite

Computation of Atmosphere Tidal Load Effects for Earth Satellites or External Points to the Solid Earth



GOCE satellite altitude

Columns 2 and 3 of the record are agreed as

the longitude and latitude of the satellite

Computation of Atmosphere Tidal Load Effects for Earth Satellites or External Points to the Solid Earth



Month/day/year

Month/day/year

Surface atmosphere tidal effects at 450km altitude：geopotential (0.1m²/s²),  gravity vector (E, N: along the GRACE orbit/SST-ll, U, μGal)

Surface atmosphere tidal effects at 250km altitude：geopotential (0.1m²/s²), gravity gradient (E, N: along the GOCE orbit, U, 10μE) 









Columns 2 and 3 of the file header are agreed as the

longitude and latitude of the ground point

Computation of Rotation Polar Shift or Ocean Pole Tidal Effect Time Series at a Ground Point



Columns 2 and 3 of the file header are agreed as the

longitude and latitude of the ground point

Computation of Rotation Polar Shift or Ocean Pole Tidal Effect Time Series at a Ground Point



Earth’s rotation polar shift (∆𝒙𝒑𝐦, ∆𝒚𝒑m in ITRS) effects: height anomaly (mm) ground gravity (μGal) 

orthometric height (mm) radial gravity gradient (10μE) 

(E121.240°,  N29.428°, H17.83m)

Earth’s rotation polar shift effects: ground tilt (S, W, mas) horizontal displacement (E, N, mm) horizontal gravity gradient (N, W, 10μE)

(E121.240°, N29.428°,H17.83m)

Month/day/year

Month/day/year



Ocean pole tidal effects: height anomaly (mm) ellipsoidal height (mm) orthometric height (mm) 

radial gravity gradient (10μE)10μE horizontal gravity gradient (N, W, 10μE)

(E121.240°, N29.428°, H17.83m) Month/day/year

The ocean polar tide effects on various geodetic elements are small, which can be

ignored for general geodetic cases.



Earth’s rotation polar shift  effect time series on various geodetic elements

Earth’s rotation polar shift ∆𝒙𝒑𝐦, ∆𝒚𝒑m in ITRS height anomaly (mm) ground gravity (μGal) orthometric height (mm) radial gravity gradient (10μE) 

Vertical deflection (S, W, mas) horizontal displacement (E, N, mm) 水平or horizontal gravity gradient (N, W, 10μE)

Month/day/year

Although the Earth's rotation polar shift itself can reach the meter level, the resulting effect on geoid

or ground normal height is only in mm level, that on ground gravity is μGal level, that on radial gravity

gradient is 10μE level, that on horizontal geodetic elements are small and can be generally ignored.



Ground gravity(μGal)  gravity disturbance (μGal)水平horizontal displacement (E, N, mm) 

Height anomaly (mm)  ground tilt (S, W, mas)  ellipsoidal height(mm) orthometric height (mm)

Ocean polar tide effect time series on geodetic elements at the point P in the coastal zone area

Month/day/year

The ocean polar tide effects on geodetic elements are small, which can be ignored for

general geodetic cases.



Columns 2 and 3 of the record are

agreed as the longitude and latitude

Computation of Rotation Polar Shift or Ocean Pole Tidal Effects at Batch Points with Given Time



Columns 2 and 3 of the record are agreed

as the longitude and latitude

GRACE satellite altitude

Computation of Rotation Polar Shift or Ocean pole tidal Effects for Satellites



Columns 2 and 3 of the record are agreed

as the longitude and latitude

GOCE satellite altitude

Computation of Rotation Polar Shift or Ocean pole tidal Effects for Satellites



Earth’s rotation polar shift effects at 450km altitude：geopotential (0.1m²/s²),  gravity vector (E,

N: along the GRACE orbit/SST-ll, U, μGal)

Earth’s rotation polar shift effects at 250km altitude：geopotential (0.1m²/s²), gravity gradient 

(E, N: along the GOCE orbit, U, 10μE) 

Month/day/year

Month/day/year













EAM 𝝌𝟏(μas)  𝝌𝟐(μas)

Long-period tidal effect time series for the Earth’s rotation motion

The time series of diurnal and semi-diurnal tidal effects on ERP

Rotation polar shift 𝒎𝟏(μas)  𝒎𝟐(μas) ∆𝑳𝑶𝑫 (μs/day)

Month/day/year

Month/day/year

Rotation polar shift 𝒎𝟏(μas)  𝒎𝟐(μas) ∆𝑳𝑶𝑫 (μs/day)



Computation of Earth's Figure Polar Shift Effects on Geodetic elements from Measured ΔC₂₁ and ΔS₂₁



Degree-2 tesseral sector harmonic geopotential coefficient and Earth’s figure polar shift 

time series measured by SLR from UT/CSR

∆ 𝑪𝟐𝟏(0.5×10⁻¹⁰) ∆ 𝑺𝟐𝟏(0.5×10⁻¹⁰) ∆𝒙𝒔𝒇𝒑(m) ∆𝒚𝒔𝒇𝒑(m) in ITRS Month/day/year

In the Earth-fixed coordinate system with arbitrary positioning and orientation, the mechanical figure polar

coordinates of the deforming Earth can be uniquely determined by the degree-2 tesseral harmonic

geopotential coefficients  𝑪𝟐𝟏,  𝑺𝟐𝟏 . Therefore, the various tidal and non-tidal effects on figure pole can be

accurately obtained in geodesy.

Although the Earth's figure polar shift itself can reach the meter level, the resulting effect on geoid is not

greater than 2mm. The figure polar shift effects on horizontal geodetic elements such as ground horizontal

displacement, vertical deviation or horizontal gravity gradient are small and can be generally ignored.



Height anomaly (mm) ellipsoidal height (mm) ground gravity (μGal) radial gravity gradient (10μE)

Vertical deflection (S, W, mas) horizontal displacement (E, N, mm) horizontal gravity gradient (N, W, 10μE)

Earth's figure polar shift effect time series on geodetic elements 

(E105.0°, N32.0°,H72m)

Month/day/year

The Earth's rotation polar shift and Earth's figure polar shift respectively represent the kinematic

state of the whole Earth system and the characteristics of Earth's mechanical shape changing with

time, which are both natural objective behaviors. Both of them will cause various geodetic

elements in Earth's space to change with time.



Columns 2 and 3 of the record are agreed as the

longitude and latitude of the computation point.

Computation of Permanent Tide Effects on Various Geodetic Elements



Columns 2 and 3 of the record are agreed as the

longitude and latitude of the computation point

Computation of Earth's COM Variation Effects on Various Geodetic Elements



Variations of Earth's COM and their effects on the height anomaly geoid and orthometric height 

Variations of Earth's COM ∆𝒙𝒄𝒎mm  ∆𝒚𝒄𝒎mm ∆𝒛𝒄𝒎mm height anomaly (mm) orthometric height (mm)

Gravity disturbance (μGal) horizontal displacement (E, N, mm) radial gravity gradient (10μE)

Month/day/year

Month/day/year

Variation effect time series of Earth's COM on various geodetic variations 

The variation of the Earth's Center of Mass (COM) is dynamically equivalent to the degree-1 (n=1) term of

surface load deformation. It induces time-variable changes in both geometric and physical geodetic

elements across the Earth's space. It should not be treated merely as a geometric translation

(displacement) of the ground point.



Forecast of Ocean Tidal Load Effects on Earth's Center of Mass



Forecast of Atmosphere Tidal Load Effects on Earth's Center of Mass



Atmosphere tidal load effect time series on Earth's center of mass

∆𝒙𝒄𝒎(mm) ∆𝒚𝒄𝒎(mm) ∆𝒛𝒄𝒎(mm) 

Ocean tidal load effect time series on Earth's center of mass

∆𝒙𝒄𝒎(mm) ∆𝒚𝒄𝒎(mm) ∆𝒛𝒄𝒎(mm) Month/day/year

Month/day/year

The Earth's tidal force from the celestial body at the Earth's center of mass is always equal to zero,

so geodesy does not specifically study the solid tidal effect on the Earth's center of mass. Ocean

tides and surface atmosphere tides lead to the redistribution of surface mass, causing periodic

variations of Earth's center of mass.



The solid tidal effects on 

GNSS baseline 

displacement

(ENU, mm)

Longitude, latitude, and ellipsoidal 
height of Starting-ending stations

Computation of Solid Earth Tidal Effects for Geodetic Networks



The solid tidal effects on 

height difference of the 

levelling routine

Longitude, latitude, and ellipsoidal 
height of Starting-ending stations

Computation of Solid Earth Tidal Effects for Geodetic Networks



The ocean tidal load 

effects on GNSS 

baseline displacement

(ENU, mm)

Longitude, latitude, and ellipsoidal 
height of Starting-ending stations

Computation of Ocean Tidal Load Effects for Geodetic Networks



Computation of Ocean Tidal Load Effects for Geodetic Networks

The ocean tidal load 

effects on height 

difference of the 

levelling routine

Longitude, latitude, and ellipsoidal 
height of Starting-ending stations



The atmosphere tidal 

load effects on GNSS 

baseline displacement

(ENU, mm)

Longitude, latitude, and ellipsoidal 
height of Starting-ending stations

Computation of Atmosphere Tidal Load Effects for Geodetic Networks



The atmosphere tidal 

load effects on height 

difference of the 

levelling routine

Longitude, latitude, and ellipsoidal 
height of Starting-ending stations

Computation of Atmosphere Tidal Load Effects for Geodetic Networks



The seventh attribute of the file

header is the Doodson constant

8 residual ocean tidal constituent

harmonic constants from difference

between GOT4.8 and FES2004

Computation of Residual Ocean Tidal Load Effects via Green’s Integration



Columns 2 and 3 of the record are

agreed as the longitude and latitude

8 residual ocean tidal constituent

harmonic constants from difference

between GOT4.8 and FES2004

Computation of Residual Ocean Tidal Load Effects via Green’s Integration



E121. 23˚  N29.91˚

E121. 23˚  N29.91˚

The residual ocean tidal load effects (GOT4.8-FES2004): height anomaly (mm), ground gravity (μGal), radial 

displacement (mm),  orthometric height (mm)

Month/day/year

The residual ocean tidal load effects (GOT4.8-FES2004): ground tilt (S, mas), (W, mas), horizontal displacement (E, mm) ), (N, mm)

Month/day/year









Degree-2 Earth’s tidal potential (force) time series from Moon and Sun (7 days)

Month/day/year∆𝑽𝟐×10⁻⁵m²/s²∆𝒈𝟐×10⁻¹¹m/s²



Degree 3, 4 and 5 Earth’s tidal potential (force) time series from Moon (7 days)

Month/day/year∆𝑽𝒏×10⁻⁵m²/s²∆𝒈𝒏×10⁻¹¹m/s²



Degree-2 Earth’s tidal potential (force) time series from Venus, Jupiter and Mars (12 years)

Month/day/year∆𝑽𝟐×10⁻⁵m²/s²∆𝒈𝟐×10⁻¹¹m/s²



Degree 3 Earth’s tidal potential (force) time series from Moon and Sun (2 years)

Month/day/year∆𝑽𝟑×10⁻⁵m²/s²∆𝒈𝟑×10⁻¹¹m/s²



Month/day/year

Month/day/year

Month/day/year



height anomaly (mm)  ground gravity (μGal) ellipsoidal height  (mm) orthometric height (mm)

ground tilt (S, W, mas) vertical deflection (S, W, mas) horizontal displacement (E, N, mm )

gravity disturbance (μGal)  radial gradient (10μE) horizontal gravity gradient (N, W, 10μE)

Solid Earth tidal effect time series on various geodetic elements

Month/day/year

P(N𝟏𝟎𝟓°,  E𝟐𝟎°,  H𝟏𝟎𝟎m)



Solid tidal effect time series from the planets outside Earth

height anomaly (mm)  ellipsoidal height  (mm) ground gravity (μGal) 

horizontal displacement (E, N, mm ) radial gradient (10μE) 

Month/day/year

P(N𝟏𝟎𝟓°,  E𝟐𝟎°,  H𝟏𝟎𝟎m)



The indirect influence time series of tidal potential to geodetic elements

ground tilt (S, W, mas) horizontal gravity gradient (N, W, 10μE)

height anomaly (mm)  ground gravity (μGal) gravity disturbance (μGal)  radial gradient (10μE)P(N𝟏𝟎𝟓°,  E𝟐𝟎°,  H𝟏𝟎𝟎m)

Month/day/year



Contributions of potential Love number frequency dependent corrections

height anomaly (mm) ellipsoidal height  (mm) orthometric height (mm)

ground tilt (S, W, mas) horizontal displacement (E, N, mm) horizontal gradient (N, W, 10μE)

ground gravity (μGal)  gravity disturbance (μGal)  radial gradient (10μE)

Month/day/year

P(N𝟏𝟎𝟓°,  E𝟐𝟎°,  H𝟏𝟎𝟎m)



Ocean tidal load spherical harmonic coefficient model FES2014b720cs.dat

Atmosphere tidal load spherical harmonic coefficient model ECMF2006cs360.dat



The ocean tidal load effect time series on various geodetic elements at P₁ point in the inland area 400km away from the coastline 

P₁(105°E, 32°N, h720m)

ground tilt (S, W, mas) horizontal displacement (E, N, mm)

height anomaly (mm) ellipsoidal height  (mm) orthometric height (mm) ground gravity (μGal) 

Month/day/year

radial gradient (10μE) horizontal gradient (N, W, 10μE向10μE)



The ocean tidal load effect time series on various geodetic elements at P₂ point on the coastal zone

P₂(121.3°E, 28.8°N, h11m)

ground tilt (S, W, mas) horizontal displacement (E, N, mm)

height anomaly (mm) ellipsoidal height  (mm) orthometric height (mm) ground gravity (μGal) 

Month/day/year

radial gradient (10μE) horizontal gradient (N, W, 10μE向10μE)



The ocean tidal load effect time series on various geodetic elements at P₃ point on offshore island 200km away from the coastline

P₃(123.47°E, 25.75°N, h3m)

ground tilt (S, W, mas) horizontal displacement (E, N, mm)

height anomaly (mm) ellipsoidal height  (mm) orthometric height (mm) ground gravity (μGal) 

Month/day/year

radial gradient (10μE) horizontal gradient (N, W, 10μE向10μE)



The surface atmosphere tidal load effect time series on various geodetic elements

P(105°N, 20°E)

ground tilt (S, W, mas) horizontal displacement (E, N, mm)

height anomaly (mm) ellipsoidal height  (mm) orthometric height (mm) surface atmosphere tide (hPa) 

Month/day/year

ground gravity (μGal) radial gradient (10μE) horizontal gradient (N, W, 10μE)



The residual time series of ocean tidal load effects (FES2014b720cs) on various geodetic elements at the P₂ in the coastal zone

P₂(121.3°E, 28.8°N, h11m)

ground tilt (S, W, mas) horizontal displacement (E, N, mm)

height anomaly (mm) ellipsoidal height  (mm) orthometric height (mm) ground gravity (μGal) 

Month/day/year

radial gradient (E) horizontal gradient (N, W, 10³E)

The ocean tidal load effects on gravity gradient are dominant in the ultrashort wave parts, and the high-

degree ocean tidal load spherical harmonic coefficient model FES2014b720cs cannot contain these

ultrashort wave signals in coastal areas. The calculation results of the residual load effects on gravity

gradient are divergent and not available using load Green's function integral.



The residual time series of ocean tidal load effects (FES2014b720cs) on various geodetic elements at the 

P₃ on the sea island 200km away from the coastline

P₃(123.47°E, 25.75°N, h3m)

ground tilt (S, W, mas) horizontal displacement (E, N, mm)

height anomaly (mm) ellipsoidal height  (mm) orthometric height (mm) ground gravity (μGal) 

Month/day/year

radial gradient (mE) horizontal gradient (N, W, mE)



The refine value time series of ocean tidal load effects on various geodetic elements at the P₂ in the 

coastal zone (FES2014b720cs model + load Green’s integral of residual) 

P₂(121.3°E, 28.8°N, h11m)

ground tilt (S, W, mas) horizontal displacement (E, N, mm)

height anomaly (mm) ellipsoidal height  (mm) orthometric height (mm) ground gravity (μGal) 

Month/day/year




