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An Overview of the Italian Space Agency
Activities Based on GPS Permanent
Network

 Weekly Solutions of the coordinates of a subset of
EUREF Stations (Poster)

e Strain Rates in The Central Mediterranean Area
(Poster)

o ZTD estimates (Current Talk)!!
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Ground-Based GPS Network
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95 stations in Post-Processing ™
46 stations in NRT

telespazio
A Finmeccanica Group Company EUREF 2005 SympOSium,Vienna, 1-4 June 2005 italiana

2n7E




GPS Processing Technoloqy
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Internal Consistency of GPS results:

Post minus NRT (jun01-apro05)

Monthly Variation in Post-Processed vs NRT ZTD bias

Bias (rmm)
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GPS derived ZTD against Radiosonde (jan04-apr05)
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ZTD comparison between
GPS and Radiosonde at 14
sites where Radiosonde
profiles are available nearby
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Inter Comparison of TOUGH results (1/2)

http://geodaf.mt.asi.it/html/GPSAtmo/WP9300/TOUGH._WP9300.html

On a subset of IGS/EUREF stations
a daily monitoring of the site
coordinates reported in the header
section of the COST files is done as
well of the ZTD bias and std
between ASI| and the other ACs.
Solutions coming from BKG, GFZ
and SGN are evaluated as well
even if these ACs are not in the
TOUGH project and are processing
the data voluntarily.

IGS/EUREF stations used for daily monitoring
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Inter Comparison of TOUGH results (2/2)

http://geodaf.mt.asi. lt/htmI/GPSAtmo/WP9300/TOUGH _WP9300.htmi
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Coordinate Repentability for mate

Station coordinate repeatability
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Assessment of the uncertainties of NRT estimates (1/8)
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Comparing ZTD solutions coming
from different ACs, a poor correlation
between the related sigma is seen.
This means that we need to define in
a proper way a method to assess the
real quality of the ZTD, obtained by
the GPS processing.
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A statistical method to assess the degree of reliability of the NRT ZTD
and their real uncertainties is proposed

The results, achieved applying it to the ZTD estimates provided by

different ACs, are discussed hereafter. g
@Yy
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Assessment of the uncertainties of NRT estimates (2/8)

If we have have different data sets x, and y, measurements of the same
observable in time and space, it is possible to assess the real uncertainties
of that intrinsically less precise. If y, is more precise than x,, we can define

the a-dimensional data set z, as:

: 2 2
Jo! +o!

If x,and y, were unbiased and if their internal (formal) error was not mis-
estimated, z, behaves like a Gaussian with

n=0 and o¢=1.

n behaves according to the Normal distribution with:

telespazio = I @j?
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Assessment of the uncertainties of NRT estimates (3/8)

The variance 62

behaves according the y2function with n-1 . :
degree of freedom JL

To assess the real values of the uncertainties we should test if 62, is equal
to 1 within its confidence interval. The new parameter to study is

~

D(n — 1)
D

exp

V =

where D, is the expected variance (=1); while [is the “z” estimated

variance.
@i’
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Assessment of the uncertainties of NRT estimates (4/8)

-The X datasets are ASI, GFZ, GOPE and LPT NRT solutions for the
stations of MATE, CAGL, WETZ and ZIMM in the period 2001-2004.

- The }/ datasets are the ZTD solutions for CAGL, MATE, WTZR and

ZIMM obtained in post processing mode (PP) for the same period;
ASI solutions and EUREF combinations

o
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Assessment of the uncertainties of NRT estimates (5/8)
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Histograms of the “z” datasets compared with
the Gaussian dlstrlbution having the same pn
and ¢ of the series. The y? test is applied
between the histograms and the Gaussian
distribution. The y datasets adopted are the
ZTD solutions for CAGL, MATE, WTZR and
ZIMM obtained in post processing mode (PP);
while the x datasets are ASI, GFZ, GOPE and

LPT NRT solutions. (/7
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Assessment of the uncertainties of NRT estimates (6/7)

The y2 test failed for most of the dataset due to the presence of
“coloured” noise in the ZTD time series. The analysis outlines that all
the formal errors are underestimated of a factor ranging from

and that the scaled errors are up to 1 cmM

T

AC_staz b x X Bias | = o-Cl o-Bias Scaled x> ClI x°
min | “max Cint | 0 2 Oy x*

mm mmn Test
ASI.CAGL | 0,14 | -0,07 | 0,35 |no 340 | 236 |222| 252 | yes | 802 | 10,12 | 30,14 | 6248 fail
GFZ GAGL | -3,66 | -5,21 | 2,10 |yes 085 | 1750 |16,46| 1867 | yes | 1494 | 939 | 2887 | 138,69 fail
GOP_CAGL | 2,20 | 1,66 | 274 |yes 092 | 613 [577| 654 | yes | 562 | 939 |2887 | 51,08 fail
LPT_CAGL | 062 | 007 | 1,17 |yes 100 | 621 |58 | 662 | yes | 623 | 867 |2759| 140,32 fail
ASLMATE | -0,99 | -1,31 | -0,66 |yes 338 | 366 344 39 | yes | 1236 | 10,12 | 30,14 [ 101,74 fail
GFZ MATE | -1,71 | 2,03 | -1,40 |yes 09 | 35 |[334| 379 | yes | 352 | 939 |2887 | 342,00 fail
GOP_MATE | 0,25 | -0,14 | 0,64 [no 0,9 | 434 | 409 | 463 | yes | 417 | 939 |2887 | 6307 fail
LPT_MATE | 0,26 | -0,10 | 0,63 |no 108 | 415 | 390 | 443 | yes | 447 | 10,12 [ 30,14 | 100,46 fail
ASLWTZR | 062 | 042 | 0,82 |yes 245 | 227 |214| 242 | yes | 55 | 79 |2630 91,89 fail
GFZWTZR | 1,44 | 1,23 | 1,65 |yes 08 | 23 |[221| 251 | yes | 208 | 939 |2887| 2078 OK
LPT.WETZ | 2,83 | 244 | 322 |yes 085 | 43 |412| 468 | yes | 375 | 867 |2759| 8872 fail
ASLZMM | -0,85 | -1,04 | 0,66 |no 354 | 217 | 204 | 231 | yes | 767 | 11,59 | 3267 | 131,90 fail
GFZZMM | 1,05 | 083 | 1,27 |yes 0,91 | 247 |232| 263 | yes | 224 | 10,12 | 30,14 | 29,18 OK
LPT_ZMM | 247 | 215 | 2,79 |yes 08 | 362 |340| 38 | yes | 306 | 867 |2759| 70,66 fail *{—_CD
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Assessment of the uncertainties of NRT estimates
(8/8)

The »? test failed for most of the dataset also for the EUREF dataset
Also in this case all th mal errors seem to be underestimated of a
factor ranging from and the scaled errors are up to 8

level
AC_STATION| L mn | Xmx |Bias O 0—Cl |o-Bias|Scakd o)l 2" C- X |2 Test
ASI| CAGL -0,5617[ -0,7656| -0,3577|yes 3,4008[ 2,2975| 2,1612] 2,4506|yes 7,8136] 8,6718| 27,5871[151,7546|Fail
GFZ GAGL -0,5953[ -0,7755| -0,4151|yes 0,8538| 2,0298| 1,9093] 2,1650|yes 1,7331] 10,1170| 30,1435[151,6955]|Fail
GOPE_CAGL 0,9254 0,5476| 1,3032|yes 0,9166f 4,2561| 4,0034] 4,5396|yes 3,9012| 11,5913| 32,6706|224,2260|Fail
LPT CAGL -0,2880( -0,5011| -0,0749|yes 1,0033] 2,4006f 2,2581| 2,5605|yes 2,4086| 9,3905| 28,8693|133,1523|Fail
AS| MATE 0,4523[ 0,3143| 0,5904|yes 3,3771] 15552| 1,4629] 1,6588|yes 5,2520| 8,6718| 27,5871| 99,5617|Fail
GFZ MATE 0,1767] 0,0155] 0,3379(yes 0,9917f 1.8161] 1,7083] 1,9371|yes 1,8011] 10,1170| 30,1435[153,1895]|Fail
GOPE_MATE 0,9085[ 0,7347] 1,0824|yes 0,9599| 19585| 1,8423] 2,0890|yes 1,8801] 10,1170| 30,1435[205,2952]|Fail
LPT_MATE -0,4362] -0,6100] -0,2625|yes 1,0776] 1,9574] 1,8413] 2,0878|yes 2,1094 8,6718| 27,5871135,2436|Fail
AS| WETZ -0,0297] -0,1877] 0,1283/no 2,4498| 1,7800] 1,6743| 1,8985|yes 4,3605| 10,1170 30,1435| 27,7277 |OK
GFZ WETZ -1,2458| -1,4141] -1,0775|yes 0,8824| 1,8961 1,7835] 2,0224|yes 1,6730| 10,1170( 30,1435|117,3274(Fail
LPT WETZ -1,0209| -1,2453| -0,7965|yes 0,8544| 2,5280] 2,3779] 2,6964|yes 2,1599( 10,1170| 30,1435[123,2262|Fail
AS| ZMM -0,9442| -1,1248| -0,7636|yes 3,5379] 2,0342] 1,9134] 2,1697|yes 7,1966| 8,6718| 27,5871| 56,6513|Fail
GFZ ZIMM -0,4649( -0,6256| -0,3043|yes 0,9070{ 1,8101] 1,7027] 1,9307|yes 1,6418| 10,8508| 31,4104| 63,4362|Fail
LPT_ZIMM -0,6470] -0,7899| -0,5042{yes 0,8458( 1,6094| 1,5139] 1,7166|yes 1,3612] 10,1170] 30,1435| 42,7551]|Fail ’{__'CD
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