


















































































































































































































































































































































































































Appendix A 

Method of Processing the GPS Data 

GPS data from the Ventura Basin exist for three experiments called Trex9, Trex16 

and Trexl9. Data were collected during other experiments for stations that we added 

during Trexl9. Table A.l lists all of the data near the Ventura basin and the days 

of the observations. We also used data from Palos Verdes (PVER) and Santa Paula 

(SNPA) from 1991 data collected by Caltrans. 

We used the same general method to process each set of data. Using the global 

t racking data and the site coordinates estimated from VLBI, we solved for multi-day 

orbits using the MIT GPS processing software, GAMIT. We loosely constrained the 

orbits , and constrained the global stations to perform bias-fixed single-day solutions 

on the Ventura Basin data. Palos Verdes was occupied for every Ventura Basin 

experiment, so all of the results use Palos Verdes as the reference station. For none 

of the calculations did we include any meteorologic data. It has been shown that 

inclusion of the weather data in the solution does not significantly affect the results 

[King, MIT, personal communication]. The data were combined to solve for the 
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Site Dec 86 Dec 86 Jan 87 Jan 87 Oct 87 Apr 89 Jun 90 I 
CATO 278-279 094-097 170-172 

COTR 363-002 162-164 

HAPY 280-281 166-168 

HOPP 280-281 094-097 166-168 

LACU 364-002 003-007 162-164 

LOVE 278-279 170-172 

MPNS 164,170 

MUNS 094-097 166-168 

PVER 350-354 003-007 020-023 275-282 094-097 162-172t 

SAFE 278-279 094-097 170-172 

SCLA 280-281 170-172 

SNP2 281 166-168 

SNPA 352-354 022-023 094-097 162-172t 

SOLI 004-007 162-164 

WHIT 166-168 

YAM2 094-097 162-164 

Days of site occupations. 

t Not occupied days 165 or 169 

Table A.l: GPS site occupation history for the Ventura Basin. 
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ID I Name Latitude Longitude Radius 

MOJA Mojave 3590.77137 W1l6 53 17.34413 6371929.5370 

WSFD Westford 42 25 17.84192 W71 29 36.01412 6368465.3430 

YKNF Westford 62 19 7.82173 W114 28 8.0 1775 6361532.7420 

Table A.2: Coordinates used for the Trex9 orbit improvement. 

site velocities from all of the experiments using the program GLOBK written by 

T. A. Herring at the Massachusetts Institute of Technology. Following is a detailed 

description of the methods used to process each subset of the data. 

A.l TREX9: October 5-7, 1987 

Trex9 was a small eight station experiment that took place over four days. Only 

Palos Verdes was occupied for the enti re four days . All of the other stations were 

occupied for at most two days as listed in table A.!. Two sites, Hopper (HOPP) 

and Santa Paula Peak (SN P2), have only one day of usable data. SNP2 was only 

occupied for one day and the data are bad for Hopper on day 280. Only three global 

sites were occupied during the time span of this experiment. These are Westford , 

Yellowknife and Mojave. For the bias-fixed solutions we constrained the ionosphere 

to one part per million. We did not apply an atmospheric constraint, but adjusted the 

atmospheric parameter at one site. Table A.2 shows the SV4 coordinates used in the 

solution. Constraints of 20 mm were applied to the north , east, and up components 

of each fiducial site. Palos Verdes (PVER) was constrained to 200 mm. 
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All biases were reliably fixed for day 278. On day 279 all of the wide-lane biases 

were correctly fixed , but four of the 19 narrow-lane integer biases were not fixed. 

The rest were reliably fixed. During day 280 six of the nine narrow-lane biases were 

fixed. Some of the wide-lane biases were not fixed . During day 281 one bias was 

not fixed . The rest were reliably fixed. The normalized rms for the solutions of days 

278-281 are 0.29, 0.28, 0.30, and 0.27 respectively. 

A.2 TREX16: April 4-7, 1989 

During Trex16 we collected four days of data. In processlllg this experiment we 

calculated the orbits separately from the local data and then used the constrained 

orbits to perform a bias-fixed solution on the local data. Table A.3 shows which data 

were used for the determination of the orbits. The site coordinates that we used are 

listed in table A.4. We constrained all of the global sites to 20 mm in latitude, 

longitude and radius. Palos Verdes (PVER) was constrained to 200 mm. 

This experiment took place near a solar maximum so we loosely constrained the 

ionosphere to 5 ppm for the bias-fixed solution. We applied atmospheric constraints 

for the local solution and applied no atmospheric constraints to the orbit determi­

nation and instead adjusted the atmospheric parameter at one site. 

All biases were fixed for day 094, three biases were not fixed for day 095, five for 

day 096 and two were not fixed on day 097. The normalized rms for each day is 0.38, 

0.35, 0.32, and 0.33 respectively. 
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1 094 1 095 1 0961 097 1 

KOKE X X X X 

MOJF X X X 

MOJM X X X X 

ONSA X X X X 

WETT X X X X 

WSFM X X X X 

Table A.3: Fiducial data used for orbit determination during Trex16. 

ID 1 Name Latitude Longitude Radius 

KOKE Kokee FRPA 21 59 34.09290 W159 39 53.61456 6376291.9354 

MOJF Mojave FRPA 3590.77108 W1l6 53 17.34581 6371929.5538 

MOJM Mojave Minimac 3590.60908 W1l6 53 17.34338 6371929.3727 

ONSA Onsala 57 13 13.29726 Ell 55 31.85005 6363045.5734 

WETT Wettzell 48 57 15.00109 E12 52 43.10270 6366610.8036 

WSFM Westford 42 25 17.95907 W71 29 35.96656 6368464.4 776 

Table A.4: Coordinates used for the Trex16 orbit determination. 
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A.3 TREX19: June 11-21, 1990 

Because of its size, Trex19 was broken down into three sub-experiments called exper­

iments A, Band C. For consistency and to test for repeatability PVER and SNPA 

were occupied during each sub-experiment. We observed for three consecutive days 

during each sub-experiment and processed each sub-experiment individually. Prob­

lems we encountered are discussed below. 

We used Trimble 4000 SST dual frequency receivers to collect data for Trex19. 

These receivers support two modes of data sampling. The first mode, referred to as 

"standard data format" by Trimble, does not record data at precise time intervals but 

varies the sampling time. The second mode called "compact data format" samples at 

precise, even GPS seconds. By even we mean, for example, that the data are sampled 

at 15.000 seconds not at 15.080 seconds. During experiments A and B of Trex19 the 

data were sampled asynchronously because half of the receivers were set to record 

data in standard format and half were set for compact format. During Experiment 

C all of the data were sampled in compact format at precise GPS seconds. Table A.5 

shows which data were sampled under standard format and which were sampled 

under compact format . Partially due to this problem no Block II satellites were used 

in the analysis of Trex19. During Trex19, Selective Availability (S/A) of the Block 

II satellites was turned on. Three of the global stations we used were occupied by 

TI4100 receivers which also do not sample at even GPS seconds, so we did not solve 

for orbits of the Block II satellites. No block II satellites were observed during any 

of the previous experiments so our solutions are no worse off during Trex19 for the 

lack of Block II satellites. 
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Experiment A Experiment B Experiment C 

standard compact standard compact compact 

CATO X 

COTR X* 

HAPY X 

HOPP X* 

LACU X* 

LOVE X* 

MPNS X X 

MUNS X* 

PVER X X X 

SAFE X* 

SCLA X* 

SNP2 X* 

SNPA X X X 

SOLI X 

WHIT X 

YAM2 X 

Table A.5: Summary of which stations were sampled under compact format and 

which were sampled under Trimble standard format . The asterisks indicate that 

PRN 6 was not tracked at that station . During experiment C PRN 6 was tracked 

on day 172 at all stations. 
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Table A.5 points out another problem encountered during Trexl9. Three of the 

receivers were set to ignore and not track PRN 6 until day 172 which was the last 

day of the experiment . Fortunately this satellite has a t rack that is fairly redundant 

with other block I satellites. Figure A.l is a sky plot that shows the tracks of the 

satellites during the observations. Note that the tracks of the block II satellites are 

short and, in most cases, low on the horizon. 

A.3.1 Orbits 

As mentioned, we calculated orbits using the global fiducial data. For the first three­

day sub-experiment we calculated a five-day orbit and used a five-day arc in the 

GLOBK solution. Four-day orbits were used for the other sub-experiments. Table 

A.6 lists which stations were used for the orbit calculations, and table A.7 lists the 

full names and coordinates of the stations. The coordinates (for all experiments) are 

in the SV5 coordinate system [Murray, 1991J. For the calculations we constrained all 

of the fiducial stations to 20 mm in latitude, longitude and radius except for Tsukba, 

which we constrained to one meter in each dimension. 

For the TI4100 receivers (YKNA, ONSA and KOKE) we modeled the clocks with 

a polynomial fit. Mini-Mac clocks were not modeled. 

The ionosphere-free combination of L1 and L2 (LC) was used for the orbit cal­

culations. We applied no atmospheric constraint and we adjusted the atmospheric 

parameter at one site on each day of the calculation. We used 30 second data for 

the calculations. 

We did not use data from day 163 in the final velocity solution. The results 

from this day were very different from the other days . We have not yet determined 
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1('/ 

} 

/ 

Figure A.1: Sky plot of the satellite tracks during June 11-12, 1990 from 19:18 to 

3:02 UTe. The solid lines indicate block I satellites that were tracked at all stations 

during the entire experiment. The dotted line shows the t rack of PRN 6 and the 

dashed lines show the tracks of the Block II satellites. 
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Experiment A Experiment B 

161 162 163 164 165 165 166 167 168 169 

KOKE X X X X 

MOJM X X X X X X X X X X 

ONSA X X X X 

RICM X X X X X X X X X X 

TSUK X X X X X X X X X X 

WSFM X X X X X X X X 

YK A X X X X X X X X X X 

Experiment C 

169 170 171 172 173 

KOKE X X 

MOJM X X X X 

ONSA X 

RICM X X X X 

TS K X X X X 

WSFM X X X X 

YKNA X X X X 

Table A.6: Days of the fiducial data used for calculating the orbits for Trexl9. The 

X indicates that data were used for the listed day. A blank indicates that no data 

were used. 
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ID I Name Latitude Longitude Radius 

KOKE Kokee FRPA N21 59 34.09029 W159 39 53.61679 6376291.9354 

MOJM Mojave N35 9 0.60888 W116 53 17.34406 6371929.3710 

ONSA Onsala N57 13 13.29782 E 11 55 3l.85093 6363045.5739 

RICM Richmond N25 27 50.81107 W 80 23 3.05379 637415l.2486 

TSUK Tsukba N35 55 22.27366 E140 5 15.10506 6370823.9855 

WSFM Westford N42 25 17.95922 W 71 29 35.96736 6368464.4777 

YKNA Yellowknife N62 19 22.43402 W114 28 50.50668 6361529.0052 

Table A.7: Geocentric (spherical) coordinates used to constrain the orbits of the 

satellites during Trex19. KOKE, 0 SA and YKNA were occupied by TI4100 re­

ceivers , all other stations were occupied by Minimac receivers . 
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the cause of this difference. During this day, the data from Westford (WSFM) were 

unusable, so we did not include that station on day 163. It is likely that a poor tie 

at either this station or one of the other fiducial stations skewed the results. The 

position of Mojave (MOJM) may be wrong from an improper tie [Murray, MIT, 

personal communication]. If this is so, the deletion of Westford (WSFM) during day 

163 probably weakened the solution by adding greater weight to Mojave (MOJM ). 

The global stations were constrained to 20 mm in each component and Palos Verdes 

(PVER) was constrained to 200 mm. 

A.4 Caltrans Survey: April 23-25, 1991 

For the Calt rans survey the only local sites occupied were Palos Verdes (PVER) 

and Santa Paula (SNPA) (table A.8). The same constraints were applied to the 

global stations of 20 mm. Both Santa Paula (SNPA ) and Palos Verdes (PVER) were 

constrained to 1 m. The bias-fixed solu tions were not reliable so we used bias-free 

solut ions. 

A.5 GLOBK solution 

For the velocity estimation we used bias-fixed solutions for all but the April 1991 

experiment. Table A.lO lists the constraints applied to the stations for the velocity 

calculations. Table A.ll lists the stochastic Markov parameters that were applied to 

the satellites. High Markov's were place on eclipsing satellites. 
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1113111411151 

KOKE X X X 

MOJ1 X X X 

PVER X X 

RIC1 X X X 

SNPA X X 

WES1 X X X 

WTZ1 X X X 

Table A.8: Sites used in the 1991 solution. 

ID 1 Name Latitude Longitude Radius 

KOKE Kokee 21 59 34.09142 W159 39 53.61913 6376291.6909 

MOJI Mojave 3590.60866 W116 53 17.34479 6371929.3692 

RICI Richmond 25 27 50.81107 W80 23 3.05426 6374151.2488 

WESI Westford 42 25 17.95937 W71 29 35.96820 6368464.4777 

WTZI Wettzell 48 57 14.63333 E12 52 43.03608 6366606.9943 

Table A.9: Coordinates used for the Cal trans orbit improvement. 
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Site X Y Z X Y Z 

KOKE 0.02 0.03 0.02 F F F 

MOJA 0.01 F 0.01 F F F 

MOJ1 om F 0.01 F F F 

ONSA 0.02 0.04 0.04 F F F 

RICH 0.02 0.03 0.03 F F F 

RIC1 0.02 0.02 0.02 F F F 

WETT 0.02 0.04 0.05 F F F 

WSFD 0.02 0.03 0.02 F F F 

WES1 0.02 0.04 0.03 F F F 

WTZ1 0.02 0.04 0.02 F F F 

YKNA 0.02 0.02 0.02 0 0 0 

YKNF 0.10 0.17 0.17 0 0 0 

MUNS 1.0 1.0 1.0 0.10 0.10 0.10 

others 1.0 1.0 1.0 0.05 0.05 0.05 

Table A. lO: Constraints applied to the stations. 
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. . . 
PRN X, Y, Z X , Y , Z Rad, Ybias , Zbias 

m2/yr (mm/s)Z/yr (dimless )Z /yr 

2 3.65 x 104 3.65 X 102 3.65 x 102 

3 3.65 X 104 3.65 X 102 3.65 X 102 

11 3.65 x 104 3.65 X 102 3.65 x 102 

16 3.65 x 104 3.65 X 102 3.65 x 102 

others 3.65 x 102 3.65 x 10-2 3.65 x 10-2 

Table A.11 : Stochastic orbit specifications. 



Appendix B 

Results from Data Collected Only in 

1990 

Five of the stations occupied in 1990 were not occupied during the other experiments , 

so velocities were not estimated for these sites. We present plots of the quality of 

the results here (figure B.1 ). 
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Figure B.1: Repeatability plots of stations not shown in Chapter 2 for the 1990 

experiment. Zero is the average value of the points . The horizontal line near zero is 

the weighted mean of the points. The components are the coordinate of the second 

site minus the first site, with the average subtracted out. a is the wrms scatter for 

the data. The figure continues for six pages. 
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Appendix C 

Triangulation Data Used for Strain 

Calculations 

The following data were used for the comparisons between GPS and triangulation. 

The listed directions are not corrected for deflection of the vertical. Table C.o lists 

the corrections of deflection of t he vertical applied to each direction for the st rain 

calculations. 
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from to date direction error 

HAPY SCLA 04/ 28/1959 51 0 22' 33.28/1 0.7/1 

HOPP 1460 52' 48.23/1 0.7/1 

SNP2 HOPP 04/29/1959 00 0' 0.00/1 0.8/1 

SCLA 1190 29' 51.09/1 0.7/1 

SNP2 HOPP 05/ 03/ 1959 00 0' 0.00/1 0.7/1 

SCLA 1190 29' 48 .60/1 0.7/1 

SCLA HOPP 04/ 28/1959 2180 52' 1.14/1 0.7/1 

HAPY 2530 47' 42.66/1 0.7/1 

HOPP HAPY 05/ 04/ 1959 900 28' 29.62/1 0.7/1 

SCLA 1400 2' 31.82/1 1.3/1 

SNP2 1690 12' 58 .78/1 0.7/1 

HOPP SCLA 05/05/ 1959 1400 2' 33.43/1 0.7/1 

SNP2 1690 12' 57.52/1 0.7/1 

HAPY HOPP 05/ 08/ 1975 00 0' 0.00/1 1.0/1 

SCLA 2640 29' 47.74/1 1.2/1 

Table C.1: History of triangulation for the east-central part of the Ventura basin , near 

Fillmore, and the observed directions . Convention for the date is month/day/year. 
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from to date direction error 

LOVE SAF8 07/20/1932 1370 8' 40.64" 0.6" 

SCLA 2160 49' 15.67" 0.6" 

LOVE SAF8 07/21/1932 00 0' 0.00" 0.6" 

SCLA 790 40' 36.29" 0.6" 

SCLA LOVE 07/19/1932 00 0' 0.00" 0.6" 

SAF8 280 23' 31.18" 0.6" 

SAF8 SCLA 07/19/1932 570 15' 59.86" 0.6" 

LOVE 1290 ll' 52.55" 0.6" 

LOVE SAF8 ll / 18/1952 1370 8' 38.39" 0.6" 

SCLA 2160 49' 15.44" 0.6" 

SAF8 SCLA ll/16/1952 570 15' 59.28" 0.6" 

LOVE 1290 11' 54.29" 0.6" 

SCLA LOVE ll/17/1952 00 0' 0.00" 0.6" 

SAF8 280 23' 30.54" 0.6" 

SCLA HAPY 04/28/1959 2530 47' 42.66" 0.6" 

SAF8 2640 42' 45.22" 0.6" 

Table C.2: History of triangulation for the eastern Ventura basin and the observed 

directions. Convention for the date is month/day /year. Continued on next page . 
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from to date direction error 

HAPY SAFS 04/ 29/ 1959 0° 01 011 0.711 

SCLA 160° 431 20.5611 0.711 

HOPP LOVE 05/04/1959 0° 01 011 O.SII 

SAFS 40° 291 35.0S11 0.711 

HAPY 90° 2S1 29.6211 0.711 

HOPP LOVE 05/05/1959 0° 01 011 O.SII 

SAFS 40° 291 32.6511 0.711 

LOVE HOPP 04/29/ 1959 102° 101 47.4111 O.SII 

SAFS 0° 01 0.0011 O.SII 

SAFS SCLA 05/04/1959 23° 4S1 39.3711 0.711 

HAPY 32° 101 12.9711 0.711 

HOPP 5So 241 53.3011 0.711 

LOVE 95° 441 33.0311 O.SII 

LOVE HOPP 04/29/1959 0° 01 0.0011 O.SII 

SAFS 257° 491 13 .3211 O.SII 

LOVE SAF3 07/01/1963 137° t 34.0211 0.611 

SCLA 216° 491 13.3611 0.611 

LOVE SAF3 07/ 01 / 1963 137° t 33.5211 0.611 

SCLA 216° 491 14.011/ 0.611 

LOVE SAF3 07/02/1963 137° 71 33.0011 0.611 

SCLA 216° 491 13.5211 0.611 

Table C.2: Continued. 
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from to date direction error 

SAF3 SCLA 06/27/1963 188° 23' 00.36" 0.6" 

LOVE 260° 19' 47.74" 0.6" 

SAF3 SCLA 06/27/1963 188° 22' 59.68" 0.6" 

LOVE 260° 19' 46.51" 0.6" 

SCLA LOVE 06/28/1963 0° 0' 0.00" 0.6" 

SAF3 28° 21 ' 30.59" 0.6" 

SAF3 28° 21' 31.28" 0.6" 

SCLA LOVE 07/17/1963 0° 0' 0.00" 0.6" 

SAF3 28° 21' 31.46" 0.6" 

Table C.2: Continued. 
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from to date direction error 

CAT8 SCLA 11 / 17/1952 0° 0' 0.00/1 0.6/1 

SAF8 73° 18' 21.84/1 0.6/1 

CAT8 SCLA xx/xx/1898 0° 0' 0.00/1 0.6/1 

SAF8 73° 18' 20 .96/1 0.6/1 

CAT8 SAF8 03/01/1923 0° 0' 0.00/1 0.6/1 

SCLA 286° 41' 38.41/1 0.6/1 

CAT8 SAF8 03/02/1923 0° 0' 0.00/1 0.6/1 

SCLA 286° 41' 37.96/1 0.6/1 

Table C.3: History of triangulation directly south of the Ventura basin and the 

observed directions. Convention for the date is month / day/year. Continued on next 

page. 
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from to date direction error 

CAT8 SCLA 06/ 05/1956 43° 6' 20.20" 0.6" 

SAF8 116° 24' 41.97" 0.6" 

CAT8 SCLA 06/06/1956 43° 6' 19.29" 0.6" 

SAF8 116° 24' 41.03" 0.6" 

CAT8 SCLA 06/ 07/ 1956 43° 6' 20.87" 0.6" 

SAF8 116° 24' 42.48" 0.6" 

CAT8 SCLA 07/ 18/1932 0° 0' 0.00" 0.6" 

SAF8 73° 18' 20.79" 0.6" 

SAF8 CAT8 11/16/1952 0° 0' 0.00" 0.6" 

SCLA 57° 15' 59.28" 0.6" 

SAF8 CAT8 xx/xx/1898 0° 0' 0.00" 0.6" 

SCLA 57° 15' 59.27" 0.6" 

SAF8 CAT8 11 / 0x/1923 109° 02' 17.28" 0.6" 

SCLA 166° 18' 16.19" 0.6" 

SAF8 CAT8 11 / 0x/ 1923 109° 02' 17.16" 0.6" 

SCLA 166° 18' 16.45" 0.6" 

Table C.3: Continued. 
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from to date direction error 

SAFS CATS 06/05/1956 109° 02' lS .95" 0.6" 

SCLA 166° IS' lS.59" 0.6" 

SAFS CATS 06/05/1956 109° 02' 25.02" 0.6" 

SCLA 166° IS' 17.4S" 0.6" 

SAFS CATS 06/ 06/1956 109° 02' lS.44" 0.6" 

SCLA 166° IS' lS.76" 0.6" 

SAFS CATS 06/07/1956 109° 02' lS.S3" 0.6" 

SCLA 166° IS' 17.37" 0.6" 

SAFS CATS 06/07/1956 109° 02' 23.19" 0.6" 

SCLA 166° IS' 16.29" 0.6" 

SAFS CATS 06/2S/1956 52° 59' 27.95" 0.6" 

SCLA 1100 15' 2S.70" 0.6" 

SAFS CATS 07/19/1932 0° 0' 0.00" 0.6" 

SCLA 57° 15' 59.S6" 0.6" 

SCLA SAFS 1l/17 /1952 2So 23' 0.54" 0.6" 

CATS 77° 49' 12.66" 0.6" 

SCLA SAFS xx/xx/1S9S 263° 35' 32.53" 0.6" 

CATS 313° I' 15.26" 0.6" 

Table C.3: Continued. 
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from to date direction error 

SCLA SAFS 11/07/1923 0° 0' 0.00" 0.6" 

CATS 49° 25' 42.24" 0.6" 

SCLA SAFS 11/08/1923 0° 0' 0.00" 0.6" 

CATS 49° 25' 41.96" 0.6" 

SCLA CATS 06/04/1956 0° 0' 0.00" 0.6" 

SAF8 310° 34' 17.S9" 0.6" 

SCLA SAF8 06/05/1956 0° 0' 0.00" 0.6" 

CATS 49° 25' 43.37" 0.6" 

SCLA SAF8 06/05/1956 0° 0' 0.00" 0.6" 

CAT8 49° 25' 45.27" 0.6" 

SCLA SAF8 06/07/1956 0° 0' 0.00" 0.6" 

CAT8 49° 25' 39.93" 0.6" 

SCLA HAPY 04/28/1959 253° 47' 42.66" 0.7" 

SAF8 264° 42' 45.22" 0.7" 

Table C.3: Continued. 
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from to date direction 

HOPP SCLA 10/ 05/1987 -136° 311 9.7811 

HAPY 173° 541 44.4011 

SNP2 -107° 201 44.8011 

LOVE 83° 261 13.5911 

SCLA HOPP 10/05/1987 43° 221 57.011/ 

HAPY 78° 181 39.5811 

HAPY HOPP 10/05/1987 _ 6° 41 44.2611 

SCLA - 101° 341 56.4tl 

SNP2 HOPP 10/05/1987 72° 341 21.8511 

SCLA -167° 551 46.6011 

HOPP SAF8 06/20/1990 123° 551 48.0111 

HAPY 173° 541 44.5711 

SCLA -136° 311 9.5711 

Table C.4: Directions calculated from the GPS observations. Convention for the 

date is month/day/year. Continued on next page . 
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from to date direction 

SCLA SAF8 06/20/1990 890 13' 42.91" 

HAPY 780 18' 39.59" 

SAF3 890 11' 44.36" 

LOVE 600 50' 12.85" 

HAPY SAF8 06/ 20/1990 970 41' 40.96" 

SCLA -101 0 34' 56.46" 

LOVE SAF3 06/20/1990 1610 21' 5.09" 

SAF8 1610 22' 8.38" 

SCLA - 1180 57' 13.29" 

HOPP -960 27' 5.07" 

SAF8 LOVE 06/20/ 1990 - 180 35' 33.94" 

HOP P . -550 55' 13.86" 

SCLA - 900 31' 27.46" 

HAPY - 820 9' 53.01" 

SAF3 LOVE 06/20/1990 - 180 36' 37.26" 

SCLA - 900 33' 26.04" 

Table C.4: Continued. 
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from to tan ,8 ( correction 

HAPY HOPP 0.05 7.1011 -0.3611 

HAPYt HOPP 0.05 9.8811 -0.5111 

HAPY LOVE 0.00 0.4511 0.0011 

HAPYt LOVE 0.00 2.3811 -0.0111 

HAPY SAFE 0.02 -6.1211 0.1211 

HAPYt SAFE 0.02 -6.4111 0.12" 

HAPY SCLA 0.00 3.92" 0.0011 

HAPYt SCLA 0.00 3.3211 0.0011 

HAPY SNP2 0.05 7.9 111 -0.3711 

HAPYt SNP2 0.05 9.31" -0.4311 

HOPP HAPY -0.05 -3.17" -0.1611 

HOPP LOVE -0.03 20.0011 -0.68" 

Table C.5: Deflection of the vertical applied to each direction for the strain calcula­

tions. t refers to deflections calculated from astronomic observations. Continued on 

next page. 
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from to tan /1 ( correction 

HOPP SAFE -0.01 17.33" -0.14" 

HOPP SCLA -0.03 13.38" 0.40" 

HOPP SNP2 0.01 19.04" -0.17" 

LOVE HAPY 0.00 9.76" 0.02" 

LOVE HOPP 0.03 14.45" -0.49" 

LOVE SAFE 0.02 -6.21" 0.12" 

LOVE SCLA 0.00 12.23" 0.02" 

SCLA HAPY 0.00 - 7.43" 0.01" 

SCLA HOPP 0.03 -1.63" 0.05" 

SCLA LOVE 0.00 - 4.58" 0.01" 

SCLA SAFE 0.01 - 8.80" 0.10" 

SAFE HAPY -0.02 7.87" 0.15" 

SAFEt HAPY -0.02 9.10" 0.17" 

Table C.5: Continued. 
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from to tan ,B ( correction 

SAFE HOPP 0.01 7.64" -0.06" 

SAFEt HOPP 0.01 10 .29" - 0.09" 

SAFE LOVE -0.02 4.57" 0.09" 

SAFEt LOVE -0.02 8.31" 0.16" 

SAFE SCLA -0.01 7.63" 0.08" 

SAFEt SCLA -0.01 8.37" 0.09" 

SAFE SNP2 0.01 7.96'1 -0.0811 

SAFEt S P2 0.01 9.88" -0.09" 

SNP2 HAPY -0.05 -24.20" - 1.13" 

SNP2 HOPP -0.01 -28.27'1 -0.27" 

SNP2 SCLA -0.06 8.00" 0.50" 

Table C.5: Continued. 




