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V ¢om vidite uplatnenie
vysledkov projektu:

- aplikacia ziskanych poznatkov pri spracovani, analyze a interpretacii vysledkov
geodetickych merani v siet'ach permanentnych stanic GNSS

- vytvorenie permanentne aktualizovanej webovej stranky, ktora umoznuje pristup
k idajom PWV a ZTD vo forme €asovych radov pre jednotlivé stanice GNSS

a k modelom PWV a nPWV pre tuzemie Slovenska a blizke okolie, ide pritom

o originalny typ udajov, ktoré na Slovensku doteraz neboli k dispozicii

- rozsirenie databazy udajov vychadzajlcich z geodetickych merani GNSS volne
dostupnych pre vedecké ucely
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Bol navrhnuty a realizovany proces spracovania permanentnych geodetickych merani globalnych naviga¢nych
druzicovych systémov v sieti stanic v strednej Eurdpe s naslednym vypoctom tdajov obsahu vodnej pary
(PWV) v atmosfére. Pre tento cel boli progresivne vedecké analyzacné softvéry na spracovanie merani
GNSS doplnené vlastnymi softvérovymi produktmi pre Gcely modelovania PWV. Priestorové modelovanie
priebehu PWV nad uzemim Slovenska sa rieSi interpolaciou z diskrétnych udajov, ktoré su vystupom
spracovania merani permanentnych sieti GNSS. Vysledné hodnoty PWV st doplnené nami navrhnutym
stochastickym modelom pre produkované interpolované udaje. Uskutocnil sa aj reprocessing merani GPS
spiatne az do roku 1996, ¢o umoznilo tvorbu kontinudlnych c¢asovych radov hodndt troposférického
oneskorenia v zenite (ZTD) a PWV. Navrhol sa postup spresnenia modelov PVW zohl'adnenim nadmorskych
vySok a €lenitosti terénu, ktory je plne implementovany v praktickej realizacii. Tento model bol rozsireny o
generovanie tzv. normalizovaného modelu PWV (nPWV), ktory umoziiuje sledovanie redlnych varidcii
hodn6t PWV na danom Uzemi, nakol’ko je v iom odstranend ta ¢ast hodnoty PWV, ktord vyplyva z polohy
stanice (nadmorské vyska a zemepisna Sirka). Uskutocnil sa pilotny experiment, v ramci ktorého sa generuju
hodnoty ZTD pre I'ubovol'né miesto na Slovensku na baze modelu PWV spresnené¢ho o vyskovi korekciu.
Ziskané hodnoty maju vyuzitie pri spracovani geodetickych aplikdciach GNSS, hlavne v presnych lokalnych
sietach. Vytvorila sa permanentne aktualizovand databdza prostrednictvom webovej stranky. Poskytuje
zakladny teoreticky prehl'ad o uverejnenych udajoch a ¢asové rady hodnot PWV a ZTD od roku 1996 doteraz.
Od zaciatku roku 2009 su k dispozicii modely PWV a nPWYV v jednohodinovom intervale.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

We proposed and realized the algorithm of processing of the permanent geodetic observations of Global
Satellite Navigation Systems (GNSS) in the network of continuously observing stations in Central Europe.
The numerical network solution is followed by computation of Precipitable Water Vapour (PWV) content in
the troposphere. For this purpose we complete advanced GNSS analysing software by our own procedures
aimed to regional PWV modelling. The spatial modelling of PWV over the territory of Slovakia is realized by
interpolation of discrete data which are products of GNSS network processing. The resulting PWV data are
completed by stochastic models elaborated for the interpolated values. Within the project the consistent
reprocessing of past GPS observations since 1996 was performed. This enabled to establish continuous time
series of Zenith Total Delays (ZTD) and PWV. The procedure for amelioration of PWV values considering the
sea-level altitudes and the surface topography variability was elaborated and subsequently implemented in the
used procedures. This model was completed by production of ,,normalized PWV model (nPWV), which
enables to monitor real PWV variations over the monitored area as it removes the part of PWV which is site
position dependent (height and topography). We performed a pilot experiment resulting to evaluation of ZTD
using the PWV model with elevation influence removed for the arbitrary position in Slovakia. The obtained
data are valuable for analysis of GNSS observations in local precise networks. We built a permanently updated
web page with complete database of troposphere related data. It contains the basic theoretical background of
the GNSS based troposphere data products and the PWV a ZTD time series since 1996 up to now. Starting
from 2009 the PWV and nPWYV values in 1-hour intervals are available.
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