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ABSTRACT:

Local GNSS permanent networks materialize, through their stations coordinates The Networks:
estimation and distribution, the global reference frame; the estimates are provided "
by the classical network adjustment process, including near reference IGS or EPN P ) Y
permanent stations used as constraints. GNSS data modeling is still a research = E 1 p A
field: IERS conventions as well as IGS and EPN guidelines are periodically updated 5 - &
in order to reflect the state of the art. The purpose of this work is to evaluate the
differences in the adjustment results and quality indexes provided by the adoption
of different network adjustment approaches. The results of different elaboration
approaches have been compared on two Italian local GNSS permanent network:
the first is in Lombardia Region, in the northern, pre alpine Italy, the second is in
Puglia Region, in the southern, mediterranean, Italy; for Lombardia network, one
year of data has been analyzed; for Puglia network, six months of data are
available and have been considered. From a technical point of view, the use of IGS
and EPN stations as constraining references could degrade results accuracy in
zones where they are too sparse, like for example central-southern Italy: a possible 5
solution is to adopt a national zero order permanent network, adjusted in IGS, to . . o
constrain the adjustment of local networks. A test zero order network has been . = :
established by IGM (Istituto Geografico Militare, the Italian Cartographic Institute), Network  #PSs  Average distance between PSs " Web

that is called RDN (Dynamic National Network). At the present, only one month of RDN 83 70 km http://www.igmi.org
results is available and has been analyzed. LOMBARDIA 17 50 km http://www.gpslombardia.it

PUGLIA 12 60 km http://gps.sit.puglia.it
METHODOLOGICAL COMPARISONS:

All elaborations performed with BSW5.0, by stochastically constraining IGS PSs to
their 1GS05 published coordinates.
» Soft Constraints (SC): IGS PSs constraints standard deviations of 2 mm and 4
mm in planimetry and height.
eHard Constraints (HC): IGS PSs constraints std of 0.2 mm and 0.4 mm in
planimetry and height.
*No Gradients (NG): hourly ZTD estimates for each PS, no
horizontal gradients estimation.
* Yes Gradients (YG): daily horizontal gradients estimates for each PS.

Ocean Loading vs No Ocean Loading
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- Sample of differences for COMO PS -
A significant statistic improvement is provided by the NG->YG transition: it
wasn't completely expected, because of the local nature of the networks. The

* Ocean loading (OL): use of GOT00.2 ocean loading tide correction model. SC->HC doesn't really change the results, contrary to the idea that a stronger
LOMBARDIA PSs PUGLIA PSs weight to constrained stations might improve the repeatability of the adjusted
dEAST(mm)  dNORTH (mm)  dHEIGHT (mm) dEAST(mm)  dNORTH (mm)  dHEIGHT (mm) stations. Best quality indicators (final multibase RMS's, here not shown) are

NG/SC 00 15-104 70 00 17 -87 107 00 35-233 17.2 00 15 7.9 61 00 16 -94 63 00 34-142 163 provideq by SC/YG _SOIUtion: hOWeVelj, differences ar_e_ never Signiﬁcant'
NG/HC 00 14-104 70 00 16 62 87 00 34-236 192 00 12 68 44 00 13 96 74 oo 3i-us we  Comparison of the interpolated coordinates and velocities are still under
YG/SC 00 12 -72 93 00 14 -75 87 00 35-239 156 00 12 57 44 00 13 -73 56 00 35-163 176 progreSS, bUt fll’St analyses don)t ShoW Slgnlflcant dlﬁerences OL tlde mOde|
YG/HC 00 11 -67 94 00 13 -7.2 89 00 3.4-246 153 00 10 -47 46 00 11 -73 61 00 3.4-158 19.2

YG/SC/OL 00 12 72 94 00 14 74 89 00 35240 155 00 12 57 45 oo 13 73 57 oo asass s OON't entails significant variations. More detailed analyses and further
comparisons will be described in the final paper.

REFERENCE COMPARISONS:

Hard Constraints vs Soft Constraints

,j EAST . N NORTH . i: HEIGHT
% To compare the adjustment of local networks in IGS versus the adoption of a
5 zero order national network (RDN) the following approach has been tested:
g 1. direct adjustment of local PNs in IGS;
- 2. adjustment of RDN in IGS by the same approach;
3. adjustment of local PNs in RDN without constrain others IGS PSs;
4. comparison of 3. and 1.
LOMBARDIA PSs PUGLIA PSs
o] dEAST (mm) dNORTH (mm) dHEIGHT (mm) dEAST (mm) dNORTH (mm) dHEIGHT (mm)
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g YG/SCIGS 00 07 -28 22 00 08 -24 27 00 31-156 6.7 00 10 -41 29 00 13 -41 47 00 26-103 72
o YG/SC/RDN 00 05 -25 17 00 06 -21 26 00 25-154 75 00 05 -36 21 00 06 -26 39 00 19-109 47
«© By introducing RDN network,
= repeatabilities of local networks
*YG/SC *YG/HC @ . )
£ improve; “final” (BSW5.0
Yes Gradients vs No Gradients S COMPARE) coordinates
NESH INORTH "THEIGHT estimates change of few
© . . millimeters, but considering
"'% B i « that at present only a month of
E=l S ] results is available, these
1] el __ A | \ A R K
S 2k in\y 7 \ \+ | differences cannot be
i \ considered significant: more
data are needed.
s CONCLUSIONS:
gs'_’ k The first tests have been performed and discussed. In future, further analyses
will be made on the IGS05 versus ITRFO5 choice in constraining 1GS PS’s and on
the application of Ocean Loading tables in RDN; moreover, the use of RDN will

be tested with a greater data set.

*NG/SC «YG/SC
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In the tables: statistics on all the residuals. N
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