
Inter-Technique Comparison of DORIS and GNSS Coordinate Time Series at Kitab

1. Introduction and Data

Collocated DORIS and GNSS observations provide an opportunity to

assess the consistency of two independent space-geodetic

techniques at the same site. In this work, coordinate time series from

the DORIS station KIVC and the GNSS station KITG at Kitab are

compared in the local East, North, and Up (ENU) frame. The main

objective is to determine whether the two techniques show

consistent long-term, seasonal, and residual behavior, and to identify

which components exhibit the strongest or weakest inter-technique

agreement.

2. Processing Workflow

3. Harmonic Model

y(t) = a + b(t − t₀) + A₁sin(2πt) + B₁cos(2πt) + A₂sin(4πt) + 

B₂cos(4πt) + ε(t)

5. Time Series and Seasonal Similarity

Figure 1. East-component comparison between KITG centered series and KIVC 

linearly detrended series

Figure 3. East total seasonal term: the strongest seasonal agreement

Figure 4. Up total seasonal term: comparable amplitudes with phase differences.

6. Seasonal Similarity Between KITG and KIVC

7. Residual and Spectral Comparison

Figure 5. Up residual comparison after removing the fitted trend, annual and semi-

annual terms for the selected common interval

8. Residual Agreement After Symmetric Processing

9. Model Fit: Trends and Seasonal Amplitudes

The strongest long-term contrast is observed in the East component, while seasonal amplitudes remain comparable across techniques.

10. Main Conclusions

1) Inter-technique comparison. After KIVC linear

detrending, the East-component comparison highlights

short-period variability between KITG and KIVC rather

than the dominant secular signal.

2) Seasonal signal. Seasonal agreement is strongest in

the East component (r = 0.80; RMS difference = 0.63

mm). North and Up also show comparable seasonal

patterns, but with larger amplitude and phase

differences.

3) Residual structure. Individual KITG and KIVC residual

spectra show technique-specific periodicities. KITG has a

near-annual North-component peak, while KIVC shows

short-period peaks close to the Jason 118-day and 59-day

bands.

Series Source Start End Epochs

KITG
GNSS

IGS-RF
2016-07-05 2026-04-25 3396

KIVC
DORIS

IDS STCD
2016-06-22 2025-12-31 494

Matched
nearest

epoch
2016-07-13 2025-12-31 477

Series Component
Trend

(mm/yr)

Annual amp

(mm)

Semi-annual amp

(mm)

KITG East 0.04 1.51 0.10

KIVC East 27.24 1.00 0.74

KITG North -0.06 2.45 0.29

KIVC North 5.40 1.02 0.25

KITG Up -0.00 3.18 1.41

KIVC Up -1.29 2.26 1.56

Comp.

KITG 

annual

amp

KIVC 

annual

amp

Phase

diff
Corr.

RMS

diff

East 1.48 1.02 19.1° 0.80 0.63

North 2.41 0.92 38.1° 0.74 1.31

Up 2.91 2.27 -52.9° 0.68 1.74

4. Internal Repeatability (Residual RMS, mm)

KITG shows better internal repeatability than KIVC, especially in the horizontal 

components.

Series East North Up

KITG 1.23 1.43 3.89

KIVC 6.60 4.37 5.50

Component
Residual

corr.

RMS diff

(mm)

STD diff

(mm)

East 0.06 6.63 6.63

North -0.01 4.61 4.61

Up 0.41 5.26 5.26

Figure 2. North total seasonal term: moderate seasonal similarity, with larger KITG 

amplitude and phase shift relative to KIVC.

Key message:

Seasonal agreement is strongest in the East component, while 

residual spectra reveal a KITG near-annual North peak and KIVC 

short-period peaks close to the Jason 118-day and 59-day bands.

IDS Workshop

Wiesbaden, Germany

23–25 June 2026

Figure 6. Lomb–Scargle spectra of KITG and KIVC residuals in the East, North and Up 

components for periods between 0.1 and 2.0 years. Dashed lines indicate the annual period 

and the Jason draconitic (118 days) and sub-draconitic (59 days) periods.

Statio

n

Compone

nt
Period

Frequen

cy
Interpretation

KITG North
0.904 yr / 

330.0 d

1.11 

cy/yr

near-annual / GNSS-

related residual signal

KIVC North
0.324 yr / 

118.2 d

3.09 

cy/yr

close to Jason draconitic 

period

KIVC North
0.161 yr / 59.0 

d

6.19 

cy/yr

close to Jason sub-

draconitic period

KIVC Up
0.322 yr / 

117.4 d

3.11 

cy/yr

close to Jason draconitic

period

Key residual spectral peaks
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