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SOME REMARKS ON GPS TROPOSPHERIC DELAY PRODUCTS AND THEIR USEFULNESS
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Zenith tropos phetic del ey from GPS netwo rks olution © an ke s eparated into hydrostatic part
itis a function of s urfa ce pres sure) and 'wet' part which can be transformed into IPW S ifwe
can calculate coefficient dependent upon mean temperature in roposphere. We used
wertical profiles of temperature and humidity form three radio sounding points in Poland to
calculate mesn temp erature linear egression model and trarsfom dferent ZTD series o
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Total Zerith De layabove all station s in the network became one of the stand ard products of

IGS

(1998 by GFD) and EPN (2001 by BRG and GFZ).I1tis created as a combination of

il vidual AC solutions.

Below woucan see or REYK average (weekly)AC solutibns IGS combination dfferences,
and nextthe same guantities ford OZE in EP M solutions
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Closerlook at some statistial aspects of sepamE Analsis
Centerssolutons and combinations for vario us stations can
disclose mary interesting regu laritie s.

MaximUM dfferancs Detwesn il LAC'S tropoa pherle aoiutions Tor Pollashatdione of EPN
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we Used difference s generated in EPN
combination files o calculate averaged
diferences of ZTD s dution for diferent
stations andAnalysis Center. We can also
assess changes of this discrepancies in
time . Onthe rghtyou can see maps of ZTD
diferences between EUR combin ation and
all ACs  soluticns for the whol e years 2002
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Abstract

Our paper deals with some areas of our research in GPS meteorology.

product but also lead to improved processing strategy guidelines.

stations and other parameters, comparisons with radiosounding profiles, IPW derivation).

To chose optimal solution of given network {(even in case of post processed solutions of
EUREF Analysis Certre) still presents some problem. Comparing warious solufons we

get onthe average 1-2 mm IPYW diferences and about 1 mm difference RMS
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Below difference of glokal IGS and European combination (ZPD - EUR) for

JOZE and LAMA,; for both stations we get negative bias of -4 mm and difference

RMSE of about 3 mm during 2003

IGS - EPN Zenith Tropospheric Delay Ditfferencestor JOZE and LAMA
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Below difference of 2 CODE solutions (COD — COE ) for LAMA

Bias=-25mm, difference STDEY = 3

mm

ETD dTTerance ol 200 T co ke ione (30 - GO TorLABLA

We make many statistical cuality analysis of the many stan dard tropospheric solutions and ZTD combined product

(EPI and IGS). Fadtors considered as affecting tropospheric solution quality are network geometry (e.g. range),
solition minute s (e.g. software), latitude (climate), height. This work can be useful not only for interested in combined

We report current works and experiences leading to start of MR T tropospheric service in WUT LAC. Finally we present

some interesting ideas how to use tropospheric delay in meteorology and climatology (e. g. long IPW series for
different climate conditions, IPW distribution maps, TZD in epoch campaigns, correlation of IPW series for different

IFW wal tes of two permanent sttions show
© me simi b tis depe nding on s pat sl
sramiomeg. (s beb v
1. BOGO md JOZE — Wanaw vicinity,
43 len distance, 0.9 6 oo melaton
2. LANMS and JOZE — sbout 150 km
distance, 0.74 corERton

drculation.
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lkng [PW derfed in the GPS metwntk we can fiul sme intemsting weeomlgiml
mzuRnfes h Eurpe atogplerc fenduena migraion are doninsed by westem

Setiirg asich parmmeters fx bwo datiors with the saxe 1ot imde we can discern tine similar
PW clamges shifed in time. &lso we see storg amicomelaton betseen PW and
stacspleric pr= mre m wrfics

We illustrate it o e rght® 1 FOTS — Fotsdar, and JOZE — Joze 2k w rea 1Warsaw:
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Dresden (DRES) and Wroelaw (WROC) areplacedalso athe same parallel We can caleuats carrelation factor for this two series of howly paced [PW (here
1250 points from EPH combination were used). Applying ime delay of DRES series with & satersteps we ses dightly inaease of cow elation dur ing4 hows,

Zee figures below

g

* v ey,

2
+

ot e et
rze e

h B n ; ] e = -

2 o 1

i £ 3

=
.
Eo L 4 -
£l 1

|u --

——uREs

2 e wmoo

A L I A1 T B ]

o o

DElly Bvaragad IFW vEILSE for MET S

To demonstratevd ve of [P as

climaologicd parameter (e, g global

warming indicaor) we hawve

calculated daily areraged values of
[PWWinthe courss of 7 years fbr
JOZE inthe course ofé yearsfor
ZIMM, 5years— HERS and MET3
andnearl v 4 years for MATE and
RE VE. Asverage temperature values
in JOZE and REY K are also showed

onthe left Firg conclusions

seasonal peiod with simmer IPW

mazim wns d ominates all series;

ocea dimatehas smaller seasonal
extremes (HERS, RE YE, MATE),

greater station heightimplicates

lower values ; north ern stations seri es
can show some linear trend (g obal

warming 710,

Asshly diffsrence 1 of EPNACropoiphsrc 1olutions and G FZ and 2003,
Trope 1pheris aom bing ant Bl elow you can compare averag ed
= differences and absolute diferences for sl
% L Analysis Centers in the subse gue rt four
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Below vou can see ZTD wa ues for JOZE ¢ alc ulsted by 4 diferert i EPK inalyd sCen ter | = EFN fnal; du Canlor | i ERMARalrd sGenies: | I~ EPN isnalyd 5 Cener |
stEions inthe frame of EF N, SUT solutions show 5 ome discrep ancies . -1 -0
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2TOfor JOZE from 4 EPN Analyala Certer'a Soiutions
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Epoch campaigns are good example of dense netvork
which will be used in synoptictasks like numerical
weather prediction

On the right vou can see maps of IPW dis fributi on over
Central Eurcpe during CER GOP-2 20032 camp aign
Each map shows vaues estimated in WU T solution for
the period of 800-8.00U T

In subsequent days
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Daily mean IPWor JOZE: 1997-2003
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Somitk 1).
Inour brtitute we are working on antamatic HRT 6 PS m cestingsys .
Firste sperimansa iming at esgh lishn gallsoftrar Leds a1 solut Enminme s are
wnder vy,

To show e rta ldFfer mce be toven diff or 1t aprro s bt to tine basis i fw
proces sof ZTD estimmtionvre S0 be lowrthres e et s

L3¢ aupare ZTD wlmbted in] How and 1) mines inervals

Z)c deulme ZTD &  2we ST subs quenthours (soue kind of der st )-sud
deriva tives for dasim ] houdy soltim for JOZE (firsthour junp) ad HRT

soltian (See it o fhe Tight be lovr)

3) dn alytimgthe diffe - poe 4of 30 v 10 mimtts tand2 04, 60 mimtets ohtiond
{estimation tep) v find meanabsolute dffaenc e (about 3.5 mujandstandard
deviaion dfthe dHTer 2o (4.5 -5.5mm)10 be 2uwh g 2w than Sohionemor. This
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