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Abstract

We present the mean sea level (MSL) monitoring aspect of the altimeter calibration facility under deployment on western Crete and the is le of Gavdos. The Eastern Mediterranean area is one of great interest for its intense tectonic activity
as well as for its regional oceanography. Recent observations have convincingly demonstrated the importance of that area for the regional meteorological and climatological changes. Tide-gauge monitoring with GPS has gained importance
lately since tectonics contaminate the inferred sea level variations, and a global network of tide-gauges with long historical records can be used as satellite altimeter calibration sites for current and future missions (e.g. TOPEX/POSEIDON,
GFO, JASON-1, ENVISAT, etc.). This is at present a common IOC-GLOSS-IGS effort, already underway (TIGA). Crete hosts two of the oldest tide-gauges in the regional network and our project will further expand it to the south of the
island with a new site on the isle of Gavdos, the southernmost European parcel of land. One component of our “GAVDOS” project is the repeated occupation of two already in existence tide-gauge sites at Souda Bay and Heraklion, and their
tie to the new facility. We show here initial results from positioning of these sites and some of the available tidal records. Gavdos is situated under a ground-track crossing point of the present T/P and JASON-1 orbits. It is an ideal calibration
site if the tectonic motions are monitored precisely and continuously. Our plans include the deployment of additional instrumentation at this site: GPS and DORIS beacons for positioning, transponders for direct calibration, water vapor
radiometers, GPS-loaded buoys, airborne surveys with gravimeters and laser prof iling lidars, etc., to ensure the best possible and most reliable results.
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TOPEX/POSEIDON and JASON - 1
Groundtracks over Crete and Gavdos

Souda Bay
Heraklion

Porto Carave
(New tide gauge location)
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S - N View of Porto Carave

Monitoring Equipment Arrangement

Off-shore Buoys with GPS Altimeter Transponder
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NNR-NUVEL-1A Absolute Motion
25.9 mm/y @  26°

GPS-derived Relative Motion 
(wrt stable Europe)
35.7 mm/y @ 226°

Roumeli rate (SLR 1986-92): 36.2 mm/y @ 214°

Vertical rate (all points)

Vertical rate (97 & 99)

Observed Motion Observed Motion atat  TUC Base Site 1997- 2000  TUC Base Site 1997- 2000

Tidal Analysis forTidal Analysis for  Souda Souda  Bay Tide-gauge Bay Tide-gauge
 1967 - 2001 1967 - 2001

Tide Amplitude    σAmp   Phase    σPhs      SNRTide Amplitude    σAmp   Phase    σPhs      SNR

Amplitude & σAmp  in cm

Phase & σPhs  in degrees

Amplitudes of Constituents (snr>1)
Period: 1982-2000
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Residual Sea Level Signal: Monthly Mean - {Linear Trend + Long Period Tides}

Amplitude
(cm)

Error in
Amp.

Phase
(months)

Error in
Phase

(months)
trend -1.78mm/y ±0.65mm/y
SA 6.23 cm ±0.81 cm 8.4 ±0.25

SSA 1.07 cm ±0.81 cm 4.7 ±1.4

18.6y cycle 3.45 cm ±0.87 cm 147.0 ±0.48

9.3y cycle 2.53 cm ±0.83 cm 92.9 ±0.62

Model-explained variance: 72 %

*H2 0.231 0.023 91.32 5.73 1.00E+02

*MKS2 0.035 0.023 286.80 33.81 2.4

*L2 0.042 0.023 172.23 25.00 3.4

*T2 0.091 0.023 77.99 14.46 16

*S2 0.666 0.023 172.89 1.97 8.40E+02

*R2 0.128 0.023 277.89 8.32 31

*K2 0.175 0.023 192.42 6.75 58

*MSN2 0.042 0.023 307.58 32.46 3.3

*MO3 0.008 0.005 82.40 35.38 2.3

*M3 0.013 0.005 349.90 24.14 5.8

*SO3 0.008 0.005 66.83 36.18 2.1

*MK3 0.010 0.005 107.62 30.04 3.4

*MN4 0.005 0.004 53.64 48.80 1.5

*M4 0.022 0.004 48.98 12.04 24

*MS4 0.014 0.004 68.71 18.05 10

*S4 0.007 0.004 59.15 39.14 2.1

*2MK5 0.005 0.004 246.66 44.26 1.6

*2MN6 0.003 0.003 29.96 57.51 1.1

*M6 0.005 0.003 234.35 37.65 2.5

*2MS6 0.005 0.003 178.90 33.91 3

*2SM6 0.005 0.003 229.94 31.00 3.5

*3MK7 0.008 0.003 162.52 19.16 8.7

*M8 0.003 0.002 248.92 41.55 2.1

*SA 6.995 0.533 69.44 4.37 1.70E+02

*SSA 1.459 0.533 292.20 20.95 7.5

*MSM 0.608 0.533 102.50 50.30 1.3

*MM 0.705 0.533 77.59 43.35 1.7

*RHO1 0.028 0.025 14.77 44.53 1.3

*O1 0.535 0.025 121.17 2.44 4.70E+02

*TAU1 0.028 0.025 328.87 57.65 1.3

*NO1 0.084 0.025 177.63 23.39 11

*PI1 0.064 0.025 135.21 22.35 6.6

*P1 0.500 0.025 163.72 2.84 4.10E+02

*S1 0.204 0.025 53.84 10.16 68

*K1 1.264 0.025 178.66 1.07 2.60E+03

*PSI1 0.130 0.025 72.20 10.79 28

*PHI1 0.101 0.025 175.00 14.76 17

*THE1 0.028 0.025 215.53 47.50 1.3

*J1 0.037 0.025 178.20 33.43 2.3

*SO1 0.039 0.025 165.46 33.75 2.4

*OO1 0.041 0.025 168.31 29.76 2.8

*2N2 0.031 0.023 226.82 38.48 1.9

*MU2 0.038 0.023 189.14 34.73 2.7

*N2 0.181 0.023 204.93 7.38 62

*NU2 0.044 0.023 184.61 30.08 3.7

*H1 0.109 0.023 264.26 11.63 23

*M2 0.859 0.023 184.88 1.55 1.40E+03


