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Abstract c 

Tidal gravity observations have been carried out in Tenerife (Canary Islands) at the. base of 

the Teide volcano, more than two thousand meters above the sea level. The measurements 

have been done using a Lacoste&Romberg-G gravimeter (number 665), with electronic 

feedback during a period of six months. The results show, after a suitable correction of the 

ocean loading and attraction' effects, a good adjustment with the body tide response. The 

environment conditions of the station produced also instrumental effects during the 

obs'ervation period leading to disturbances in the long term signal. 

1. Introduction 

A new tidal gravity station called Teide-Parador (TP) has been established in Tenerife Island 

(Figure 1). The observations has been carried out between December 1998 and June 1999, using the 

gravimeter Lacoste&Romberg, model G, number 665 (LCR665) equipped with electronic feedback 

(Van Ruymbeke, 1985). 

The objective of this study was to determine the tidal gravity model at TP station in order to 

continue with the National Network of Earth Tide's profile and the geodynamics investigations in 

Canary Islands (Vieira, 1978; Vieira et aI., 1991; Femandez et aI., 1992; Vieira et aI., 1995; Amoso 

et. aI., 1999). Among other objectives, these investigations allow us to validate global and local 

ocean models and also to establish a methodology to study indirect effects that disturb the Earth tide 

observations. 

2. Tidal gravity station and data observed 

The TP station is located at Tenerife Island (Canaries), in the National Park Las Cafiadas del Teide. 

The gravimeter was installed in a room (isolated from others through various corridors) of the main 
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building of the Pnv·,ut,,, .. de Teide, 2150 m above the sea level and 18 

from the nearest coast~line (see Figure 

The gravimeter was fixed to a platform, in contact directly the ground, which allows 

ensuring the position of minimum sensitivity of the gravimeter to tilt. The difference between 

position of 

months) was 

performed, 

two spirit levels at beginning and at the end 

0.2% for transversal and of 4.6% for 

period of observation (6 

U.,,,'UM;U one. The calibrations 

the gravimeter's screw, during period of observation lead to maximum 

differences of 0.4% between 
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gravity station at National Las Cafiadas 
Canary ",,:>,,.un.'''' Coordinates are UTM, in meters. 

pressure and temperature were observed the room. the sensors were 

(Van UH'''''','' et ai., 1 data 

were stored ofa with a storage period of 1 HUHU"'" 

During the of observation the were connected to n,-""pr supply of 

which consists of two generators. gravimeter was also equipped a 
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which permits a maximum period of 6 hours of autonomy. Four cut of supply were produced during 

observations. The largest one, due to a snow thunderstorm that isolated the main building and the 

area of the National Park, produced a blocking in the gravimeter and an interruption of 12 days in 

the recording, until the operator can access to the station. 

The observed tidal gravity data are plotted in Figure 2. For a better viewing a lineal component 

of the instrumental drift has been removed. Same figure shows the air temperature and pressure 

variations recorded in the room. 
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Figure 2. From top to bottom: raw data observed from LCR665, air pressure and temperature 
variations in TP station. A linear component of the instrumental drift has been removed in the 
gravity data. 

3. Tidal analysis and indirect oceanic effect 

After correcting of spikes, jumps and other disturbances in the signal observed, we obtain the local 

tidal model. The tidal analysis has been done with the NSV program (Venedikov et. aI, 1997), based 

on the least squares harmonic analysis method of Venedikov (1966). The adjusted tidal parameters 

B and K, for the main diurnal and semidiurnal tidal waves, are shown in Table 1. These results show 

important discrepancies with respect to the theoretical amplitude factor. We observe amplitude 

factors closer to 1.16 for the diurnal band than for the semidiurnal band. The relationship M2/0 1, 

which is of some 0.862, suggests more significant differences in the semidiurnal tidal band. 

After a suitable correction of the indirect oceanic effect, taking into account global ocean charts 

(Schwiderski, 1980) together with regional ocean models of the Canaries (Arnoso, 1996), the results 

obtained seems more consistent with the body tide and the ratio M2/01 becomes 0.991 (see BC and 

KC values in Table 1). 

Figure 3 is a graphic representation of the observed and corrected amplitude factors and phase 

shifts listed in Table 1. We can see at the graphics more clearly the influence ofthe ocean tide effect 
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in the observed values of 8 and 1(, The amplitude factors present more differences the semidiurnal 

being these differences almost three times larger than for the diurnal except for 

to problems of temperature stabilization in the room (see temperature variation in Figure 2). 

The phase shift also seems more homogeneous after ocean tide correction, being the largest 

differences agamm semidiumal tidal band (N2 and 82 tidal waves). 
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amplitude (A) parameters (8, K) for station TP (coordinates 28°13' N, 
16°37' according to modeL Tidal is Tamura (1 8c and KC are 
parameters corrected from ocean loading. /-!Gal phases, degrees, are 

Wave A 8 K 8c 

6.10 1.2322 -0.8 1.2061 0.6 

30.37 1.1738 -1.8 1.1728 -0.5 

40.85 1.1226 0.3 1.1223 L3 

N2 11.20 1.0038 -1.6 1.1 0.9 

58.97 1.0117 0.1 1.1622 

82 28.28 1 1.1567 0.1 

To assess the sensitivity and the of the period of observation we 

np>l"1"o,.rn an analysis of parameters 8 and K each 30 days, data of 30 days 

overlapping. Figure 4 shows results of analysis, where we can see that the variation 
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of those parameters keeps practically constant during all the period. Even, the variation of 0 reflects 

the semidiurnal discrepancy with regards to the diurnal tidal band mentioned above. The phase shift 

variation keeps slightly unstable, especially for S2 component due to probably unmodelled effects 

of the air pressure. 
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Figure 4. Time variation of 0 and K factors at intervals of 30 days without overlapping. The phase 
shifts (local) are given in degrees. 

4. Air pressure and temperature effects 

Is well know that the gravity data is influenced by atmospheric pressure variations. A tentative 

evaluation of this effect has been done with the local air pressure data recorded at the station (see in 

Figure 5 the anti-correlation effect of the air pressure in the detided gravity data). Using the 

ETERNA program (Wenzel, 1996) we compute a single linear regression coefficient of -0.27 ± 

0.04 ~Gal/mbar. 
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Figure 5. (up) Variation of local air pressure and (down) gravity residuals (after subtracting the 
local tidal model) during a period of observation selected at TP station. 
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Looking at figure 2 seems that a correlation between air temperature variations and gravity 

signal exists. This effect is more visible figure 6 we detide the gravity data. 

is quite variable, sometimes the amplitude of the gravity residual is of some 115 /lOal for 

periods of 1 

correspond to 

detected by Arnoso 

However, other perturbations appear the tenlperatl record do not 

gravity curve. '-'LA.""'''A long term gravity-temperature has been 

the gravity measurements Lanzarote Island and by El 

et al. (1997), two Lacoste&Romberg gravimeters installed the area Mount Etna 

Like authors, we suspect temperature effect is not the reason of apparent 

change detected the long term signal but air humidity, IS correlated to temperature 

variation, or geophysical phenomenon (e.g. moisture, water table level, rainfall or some 

instrumental effect) long term variation that we cannot correlate to now due to 

of data. 

Using the program NSV (Venedikov et aI., 1 we not detect influence of 

temperature in the bands for periods of less than one However, if we ''''''''·''''A.~ a 

analysis of with DD program (Arnoso et 1997), we a regression coefficient 

-3.2 15 days. 
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months of continuous gravity observations at Teide-Parador station we obtained the 

tidal gravity parameters model a considerable perturbation 

band. After correcting ocean attraction effects, 

global ocean charts supplemented models of the Canaries Archipelago, we 
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considerably such deficiency. Nevertheless, we appreciate thermal influences in the amplitude 

factor of Kl wave due to stabilization of temperature inside of the room as well as air pressure 

effects in the phase of S2 wave. 

A noticeable temperature effect has been found in the long term drift gravity signal, which 

produces large apparent gravity changes with sometimes reaches a magnitude of some 115 IlGal per 

month. Up to now we have not a solution for this problem, although we suspect of an instrumental 

effect induced by the variation of meteorological parameters (e.g. air humidity). Nevertheless, we 

cannot state other hypothesis whereas we do not dispose of more geophysical data subject to long 

period variations, e.g. rainfall or water table level, that we can correlate with the long term gravity 

signal. Further studies to search for other related geodynamical phenomena and observations will be 

done in future. 
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