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ABSTRACT

Felative gravity measurements were —nnwi ot to obtained accurate scale factor at the vertical gravity baseline Hochlar
(Austriay around the turn of May and June 2006, Due to incessant rain at the beginning of June significant changes in gravity
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accelerations were anticipated.
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The same measurements order was hold ’r'i e days repeatedly to obtained very accurate scale factor of the relative Ol At |
gravimeters LaCoste & Romberg and Scintrex. Each u:ia measurement was pro .__;'_d in the same way using gravimetric I__._"-.:_é':_'.‘:_-_.";'_'-"'"h qmu;‘.;ﬁ;‘w“ R
-..ﬁ. yare. Ti 1= rHI 1’ri e gravity accelerations for eac h Ii‘l were obtained, & u:::u:::urre'.l-satiuz_.ur| between gravity accelerations and water b S R D y

or was calculated and 1'-11'I tically

The significant correlation between the water level in the river and the gravity acceleration at the point Gostling an der
Ybbs was proved.
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The department of Special Works (Land Survey Office) is carried out gravity measurement at the vertical gravity
baseline Hochkar {austriay annually, The measurements are carried out with the assistance of Bundesamt fir Eich  und
Yermessungwesen (Austria) which is also the founder and administrator of this baseline,
s 3“'“@.‘ I:In ‘:"

The baseline consist of 20 stations, from these four stations were chosen as the main stations (8091 Géstling, 8092 4 e _
Lassing, 8093 Aiblboden and 8094 Hochkar - see fig.1). Each main station is relatively connected to an absolute station, \ .ﬂ.-:;mm%'-m
which is in close proximity. The vertical gravity baseline Hochlkar nas gravity difference =198 mGal {1 mGal = 105 ms=2 3, . p,?,, ﬂﬁlgnrglg::;_-ﬂ;;nrl
vertical distance =900 m and distance =18 km between Gostling and Hochkar, All main stations are easily accessible by car, i@ e
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RFelative gravity measurements at Hochkar baseline together with measurerments at the Main Gravity Baseline (MGE)
are being used to determine precise scale factors for gravimeters LaCoste and Romberg G Mo, 1068 and Scintrex CG5S
Mo, 10125 These gravimeters are being used for measurement in the Czech Gravity MNetworl,

The measurements were affected by the negative weather conditions in the spring 2006, The combination of an incessant rain (in places with higher altitude Gravity variations at the stations between DU
snowfall) and of the subseguent quick temperature rising caused very sudden upturm of the Ybbs river surface (see fig.2a, b) (It was also necessary to reduce the fourth i
day unit measurement because of the very big snowfall at the top part of the baseline).

- = 3091 Gostling
5092 Lassing,
S093 Aibl Boden

+— 5094 Hochkar

The weather is the reason for very big changes in the mass distribution in the nearest neighborhood of the station 8091 Gostling (very big growth of the water level
in the nearest Ybbs river),

The aim of this poster is a study of a possible linear correlation between the changes in the river flow rate {mass growth) and the gravity at the Gostling station
(adjusted values for the day units) and its possible impact on the scale factor changes,
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Hydroconditions - Gistling a.d.Ybbs

Hydrological data (hour averages of a water
level and of a flow rate) from the hydrographs
— Flow rate (Gostling a.d.Ybbs) Opponitz = (33,9 lerm down the river) and

Flow rate (Opponitz) Greimpersdort (75,4 km down the river) were
Flow rate for the ime of the measurement provided  with  kindness of the Amt  der
: MNiederdsterreichischen Landesregierung.
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Flow rate (Gremmpersdont)
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Gravity variation

The water level values of the Ybbs river were not
used for the correlation studving, VWe suppose a nom
linear dependency of the water level upturm on the 3
flow rate, because of the nom lnearity of the banks Day unit
surface (bank overflowing), Therefore the flow rate

values are better for the mass growth description. |FIG4 Gravity variations (towards 1st day unit) at the stations of the baseline as the results of the day
Possible changes in the flow speed are not units ‘adjustment (3 supporting stations determining the network level (8092 Lassing, 8093 Aiblboden

considered. and 8094 Hochkar) and 1 station adjusted (8091 ﬁﬁﬁﬁﬁgﬁﬁ with 2.5 multiple of Wﬁ' deviations for
variations at Gostling station .

Flow rate [1‘1‘-:3.'.% I}

Flow rate in the Ybbs river for Gostling station (depending on time) was determined subseguently:
The time lag of the flow rate changes (start of growing, maximum) was detected empirically and its value for the nyvdrographs Greimpersdorf (fowards
hydrograph Opponitz) was fixed at 2 hours, The time lag value for the Gistling station (fowards hydrograph Cpponitz) was fixed with the respect of
Gostling  Qonitz Geimpersdorf distances and with the respect of the higher speed of the water in the upper part of the river at 1 hour, This very simple
empirical method can be considered as sufficient because we have only discrete {1 hour averages) hvdrograph data and only one adjusted value of the
gravity acceleration for the Gostling station for each day unit.

The estimation of water mass amount at the Gostling station was detected also empirically using confrontation {(considering time lag) of the
momentary flow rate at the hydrographs Greimpersdorf and Cpponitz. The momentary flow rate at the station Gostling was computed by the linear

' S S e extrapolation (with the respect of the distances Gostling Gponitz Geimpersdorf) (see fig.32). In our case only the linear correlation between the flow rate
O o - - £ o f1 e o : i
glﬂj’g : Hydroconditions at the hydrographs Opponitz and Greimpersdorf and derivated conditions close the Gostling and the gravity value was computed, so this linear extrapolation does not affect the results,

Datum (day, hour)

Correlation r= 0.97 ; m,=0.03 (AR AN AR

QB06551.68 : . : :

Felative gravity measurements at the Hochlkar baseline usually consist of

5 day units where each of them includes 13 measurements. Methodology of

measurement is  characterized by the schema & B AB A In the

measurements are considered other influences like: the height of the

measuring system of the gravimeter above the station stabilization, tides, drift
etc, The duration of the diumal measurement was about 5 hours.,
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In the next study we suppose that the scale factor of gravimeter is
0806831 60 - unchanging during the five days of the measurement. Hence the scale factor
was given to the adjustment as a constant (value from the Czech Grawvity
Baseline determined in vear 2008) Then only changes in the gravity
accelerations at the gravity stations will be obtained,

98006831.58

S, aal o N o e R R 9300831.506 2 Adiustment of the day units was processed by the scientific software in
a7 Vs TR COTTRR e T L v three variations:

FI1G.2a %ﬁaﬁﬁntﬁ& nearest neighbo _ e .i":i__;l_.__;l 9806831.54 1. One supporting station (8092 Lassing) determining the network level and
;E.;F the station 8051 ﬁﬁﬂﬂ o Vﬁ'ﬁ‘% &maﬂimimfr o a0 ¥ = Vi ::_'.' g 2 ) i"ﬂ’r,;r, %”ﬁh 0, w’hf,;r,, three stations adjusted (38091 Gostling, 8093 Aiblboden and 8094 Hochkar)

‘the fifth day. = SEos m_-. ,"_ ; ';" 1 = o 2. Three station fixed (invariable) (8092 Lassing, 8093 Aiblboden and 8094
. - ; 4 BRI s A Flow rate (m’s % Hochkar) and one station adjusted (8091 Gostling)
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" & FIG.5 Input data for the post-processing (gravity accelerations and flow rates at 3. Three supporting stations determining the network level (8092 Lassing,
FIE:% TﬁE’ same E‘fﬁ@fh ﬁ?ﬁﬁ‘ uation in ﬁhﬁ' ﬁ"ﬂ‘fﬂl@? | Gostling station). ' - " " '"" 8093 Aiblboden an 8094 Hochkar) and one station adjusted (8091 Gostling)

For the correlation study was chosen as the most appropriate the third
PROCHSSING variation (see fig.4), because of the hypothesis of the invariability of the
gravity at the stations 8092, 8093 and 8024, Possible changes in the gravity
affected these stations (soil moister growth) have to be approximately the

, , same for each station. Gravity changes are expected at the station 8091
We nave the following data for the post  pocessing: Gostling only, because of the near river.

- e adjusted value of the gravity acceleration at the station 8091 Gostling for each day unit
- Corresponding averages of the river flow rates (time corresponding one hour data)

Correlation

S0 it is possible to compute the linear correlation coefficient (gravity acceleration value — depending on the river flow rate) from the 5 pairs (see fig.5).

Scale factors from day units

Scale factor

In the next adjustment is studied the behavior of the scale factor {which is the subject of our interest in the Hochkar measurements) during the whole measurement at —— MGE '06 scale factor
the Hochkar baseline. The scale factor is computed as the unknown in the common five day units adjustment (Gravity values at the gravity stations are taken as fixed). The resultant s —+— DU scale factor
scale factor is impacted by the precondition of gravity invariance at the stations (in the case of the station 2091 evidently unreal). The importance of this impact was studied by the
confrontation of the scale factors computed separately for every day unit by the precondition of gravity values invariance (see fig.6),
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The dependence of the water guantity in the Ybbs river (represented by the river flow rate) on the gravity acceleration at the station 8091 Gdostling is evident (see fig.5). The value
of the linear correlation coefficiert is r=0.97 (m,.=0.03), Statistically was proved this dependence as significant.

Scale factor correction “10

The comparison of the scale factors (influenced by the gravity changes at the station 8091 Gostling) as the results of the separate adjustment of the individual day units is depict
in the picture 6. In the fifth day unit may be seen small snift in the scale factor value caused by the gravity change at the station 8091 Gostling, but this shift is smaller then its .
standard deviation. The bigger change in scale factor and also bigger standard deviation was detected in the fourth day unit, where the station 2094 Hochlkar was missed because of a . : . r
snowfall at the top part of the baseline. 3

Day unit

It was demonstrated that the influence of this significant water level growth does not affect the resultant scale factor up to limits of their standard deviation. Significantly bigger
changes in the water guantity are not supposable, therefore it is not necessary to consider the influence of water level in the ¥Ybbs river in the next measurements, On the other side,

bigger change in scale factor was caused by missing one station from the baseline. This fact has to be the next object of our study related to vertical gravity baseline Hochkar. --'ﬁlﬂgﬂﬁﬁ&ﬁgw‘i%h 3;':';!.5':
gle d v J L Y 0 4 mﬂﬂpfe fﬂf ﬂ"zﬁw ﬁénﬂfﬂ*ﬁg ﬁéﬂaﬂéﬁ% Tf“ft} gr@wti«z ﬁt’ Iﬁé Kf&hﬂﬂﬁ of the baseline Is

preconditioned as invariant.
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