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Outlook of the talk

e Ground Based GPS Meteorology:
Fundamental Equation
Activities at CGS

 GPS processing strategies for ZTD estimation

e GPS ZTD validation

- NRT versus “precise” Post Processed ZTD
- NRT within COST-716 & TOUGH
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Fundamental Measurement

L= 10_6J-N(S)dS

mapping

e=10°

e ~25km I

A mapping function is applied to determine how the signal delay changes with
elevation angle.
The results are averaged over all the satellites to give the ZTD.
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Tropospheric Delay

GPS Atmospheric Delay

TOTAL

ATMOSPHERIC

ZTD=ZHD+ZWD

HYDROSTATIC Most of the variability in the ZTD is

IONOSPHERIC
DELAY
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DELAY TROPOSPHER.C< caused by water vapor in the lower
DELAY WET
DELAY troposphere
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data reduction 7TD Noise for Geodesy

Signal for Meteorology
Forecast rain with GPS -DMI
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AS| Ground-Based GPS Met Activities

GPS RNX files
Y A 4
Post-Processin _ -
GPS Orbits —» . 'd Near-Real Time . IGU Orbits
ERP Paily PEE Solution Network solution, SLW te Positi
GPS sat. clocks _ *ZTD 71D Site Position
_Site Pgsition
A'"‘ l ""“
Nominal latency 15 days GPS Met Nominal latency 1h45min
Products Y
January 1999 v June 2001  * @ X
. VALIDATION T N4
% ) *WVR W A
BHDIOSEINDIES “ENVISAT Sensor CAL/VAL T v
*VLBI o
*NRT vs PPP TOUEH
February 2003
*NRT vs NRT »
I

telespazio @?

A Finmeccanica Group Company EUREF 2004 Symposium, Bratislava, 2-5 June 2004 OO e




Near Real Time Processing

Strategy Network Adjustment

Data handling 24h Sliding Window

Sites 40 European Sites

Satellite Orbits Fixed to IGU

ERP IGU

Station coordinates Heavily constrained to previous month position aligned to IGS00
‘Bad’ sat/sta detection Automatic detection and removal on post-fit phase residuals
Cut-off elevation 10deg

Ocean Loading Applied (H.G.Scherneck)

Mapping Function Neill (1996)

Ant. phase center variation Applied following the IGS recommendations (Mader, 1999)
Data sampling rate 5min

Estimated parameters Satellite & station clocks w.r.t areference one

Phase ambiguities (float)
ZWD time resolution of 5min

Output ZTD in COST V2 format
4 scores per hourly solution every 15 min (at h:00, h:15, h:30, h:45)

Ref. Pacione and Vespe, Journal of Atmospheric and Oceanic Technology, Vol.20, 1034-1042, 2003
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Processing Schedule in Operation NRT Mode
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Ground-Based GPS Network
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GPS Data Provider
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% hourly solutions - average 93%

Processing time — average 48 min
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http://geodaf.mt.asi.it/html/GPSAtmo/ground.html (1)
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= Indistra - = - 2 7t | Bucerca [GdPreferii O | By S - = &

'a GPS: Ground-Based Meteorology - Microsoft Internet Explorer = | = |5!
Fila Modifica ‘Wisualizza  Preferiti  Strumenti 2 |-

Indirizza [&] http:/fgeodaf.mt. as!.it/html/GRSAtmo/around. kil =] v | Collegamenti >

Ground-Based GPS Meteorology

The basic principles of the technigque are briefly explained here.

The GPS ground network covers the central and southern Europe. Ower ltaly it has a spatial resolution higher than in other regions since all
available ltalian permanent sites are included in these analysis. All the stations are analyzed in Post-Processing Mode (i.e. for climate research,
15 days latency), most of them in Mear-Real Time Mode (i.e. for metecrological applications, 1h45' latency).

Click on the list of names to see Post-Processing and MNear-Real Time ZTD estimates
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s Hourly checlk import solution file - 2003, 200

« Hourly solution statistics - 2003, 2004

e Site Coordinates - Monthly update
These activities have been developped in the framewark of;
« WMAGIC FC Project

» Demonstration Campaign of the EC COST Action 716

e TOUGHEC Project. TOUGH is & shared-cost project [contract EVET-CT-2002-00000) co-funded by the Researk D of the Ewopean Comission within the RTD
activitios of the Environment and Sustainahle Davelnpment suh-programma (1 ork Frog

« CERGOP I EC Project
o MAGIC 2 Project
Available Products

For gquestions and comments: Hosa Facione

Back to:

Introduction

Space-Based GPS
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Station coordinate repeatability

Coordinate Repentability for mate
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NRT versus Post-Processed ZTD

Monthly mean bias and std
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Daily ZTD variation
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EC COST-716 Action & TOUGH Project

\

0.9 01072 5

http://www.knmi.nl/samenw/cost716/index.html
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TOUGH is an interdisciplinary project between 15 institutes
with expertise in the GPS system and numerical weather
e ‘\ prediction. It runs from February 2003 to February 2006
350- o 10° 20° 30

GPS stations in the near real-time

network demonstration
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TOUGH is a shared-cost project (contract EVG1-CT-2002-00080) co-funded by the
Research DG of the European Commission within the RTD activities of the Environment

and Sustainable Development sub-programme (5'th Framework Programme).
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hly bias & sdt
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NRT ZTD in TOUGH - Mont
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NRT ZTD in TOUGH — Daily bias & sdt

*ASI-ACRI_MATEbias dat’
'ASI-GFZ_MATEbiasdal’

'ASI-LPT_MATEDbias.dat’

'ASI-GOPE_MATEbiasdat’ ---*

= £
E E
2 N 2
@ @
R a Useful to detect
i 31‘ = ‘ ’ - -
Mate bias tbad’ daily solution -
-20 F - -20 |
ul |
725 1 1 Il Il Il 1 1 1 ,25 Il ] Jua] 1 Il \‘ 1 1
200395 2004 200405 20041 2004.15 20042 200425 20043 200435 20044 200395 2004 200405 20041 200415 20042 2075 20043 200435 20044
20 2 ' ' ' "ASI-GFZ_MALLstd dat
T T T T T -
'ASIACRI MATEstd dat —— 'ASI-GOPE MALLatd dat
A ASIGFZ MATEsd dal 'ASIHEEC_MALLstd dat’ ------
Mate std =i - Mall std
. 15 | . .
15 ! & ! n
[n]
n i nj
- E
E
£ =
2 5
o
0 - ' ‘ T — ‘ ' ' 200395 2004 200405 20041 20043 200435 20044
200395 2004  2004.05 2004.1 200415 20042 200425 20043 200435 20044 ' ; : : / '
. . i iole
A Finmeccanica Group Company EUREF 2004 Symposium, Bratislava, 2-5 June 2004 o oina

25

20

Mall bias

‘ASI-GFZ_MALLbias.dal
'ASI-GOPE_MALLbias.dat

* x

"ASI-IEEC_MALLbias.dat’ ---*--- ]
’ASI-SGN_MALLbiasdat’ -~




cm

MALL station

Why are there =12mm ZTD bias

w.r.t EUREF and GOPE?

Site coordinates (01jun03-04mar24)

Weekly Euref — Weekly PPP ', E, U
2 T T T T T T
*
%
1k
% sé‘ %
" *@%** ”g’%* W mg‘%**aé*ne* *%Xf‘gﬁ " ”6;
o i £ ;ge“%*
_1 - ?
) I
| N )
1 4
o Il ﬁmlﬁ adr
3t Lo |i1 W\ ISTAREL 1 " Al |
N HW i |41 r I
¥ | 1*.fﬂ+*% \ 13 194 |
4t b R i RO I |
V| b s A Wi |
P'E i A i L
5L I”\_g&. 1+ i_u_l@:l
1
7E1;100 1120 1140 1160 1180 1200 1220 1240 1260 1280
GPS WEEK

----—'r ——

A Finmeccanica Group Company

Station Equipment

TRIMBLE 4000SSI+TRM29699.00Dome

1. Same phase center correction?

2. Different response of different sw

(Bernese and Gipsy)?
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Plans For The Future

-We will continue GPS data processing
In NRT and PP within TOUGH &
CERGOP2Z;

-We are establishing a regional network
of permanent GPS receivers;
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e TRy

-We are studying new algorithms to
Integrate ground based GPS and RO.
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