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GEODESIA SATELITARIA
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GNSS: DESENVOLVIMENTOS — CONSOLIDACAO

CAMPANHA

EUREF 89

- GLONASS
- IUGG 1983
EUREF (IUGG 1987)

- TANGO (1988)
- EUREF 89

Figura 1 — Estages EUREF

A — Estagio SLR ou VLBI  *® Estagio EUREF89
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GNSS: DESENVOLVIMENTOS — CONSOLIDACAO

- IGS (1994) NN
_ EPN (1996) |GS GNSS SERVICE
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CASCAIS NA EPN

(Bruyninx, C., 2017)
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CASCAIS NA EPN

(Bruyninx, C., 2017)
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CASCAIS NA EPN

(Bruyninx, C., 2017)

2016 May 12 07:44:59
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CASCAIS NA EPN

(Bruyninx, C., 2017)

2016 May 12 07:45:04
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CASCAIS NA EPN

(Bruyninx, C., 2017)

2016 May 12 07:45:09
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CASCAIS NA EPN

(Bruyninx, C., 2017)
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CASCAIS NA EPN

(Bruyninx, C., 2017)

-~

© GPS-only (10%)
/\ GPS+GLO (89%)
A GPS+GLO+GAL (44%)

A

le{\Vp] 2017 Jun 23 03:24:03 http://www.epncb.om
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CASCAIS NA EPN

(Bruyninx, C., 2017)

CASC data provided to EUREF

RINEXV2.11 - GP5+GLO RINEX V3.02 - GP5+GLO

DAILY DAILY

Diata centres Online Last data Awailabilioy Data centres Online Last data Awailabiling
EPMCE {historical) . W 002017 MiA EPMCE {histarical) v 090/2017 A
BEY W 17272017 100% BEV v 1722017 100%
BKGE v 1722017 100% BKGE v 17272017 100%
HOURLY HOURLY

Data centres Online Last data Availability | Latency Data centres Online Last dats Availability | Latency
BEV W . 1732017 [O) SO9% = 2EW | v 17352017 {0 100% . 55%
BHGE v 1732017 [O) 100% &3% BKGE v 1732017 {O) 100% .

Daily and Hourly Latency Plots

REAL-TIME (RTCM 3.0, RTCM 3.1)

CASCO available from :

o AS| (broadcaster, registration) - RTCM 3.0 (last data on 2015-08-16 07:55 UTC) :
1004(1),1006(50),1008{60),1012(1),1013(60),1033(60)

«" BKG (broadcaster, registration) - RTCM 3.1 : 1004{1),1006(60), 1008(c0),101.2(1),1013(50),1033(60)

«” ROB (broadcaster, registration) - RTCM 2.1 : 1004(1),1006(60}),1008(60),1012(1),1013(60),1033(60)
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CASCAIS NA EPN

(Bruyninx, C., 2017)
CASCOOPRT 139095001 Discor iy
Position Time Series in ETRF2000 — Estimated Pos. & Vel. — Antenna Change
(Extended EPN Solution C1934U) — Receiver Change
Year

1996.0 1998.0 2000.0 2002.0 2004.0 2006.0 2008.0 2010.0 2012.0 2014.0 2016.0
10
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(=]

-10
10
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(=]

Up [mm]
(=]

834 938 1042 1147 1251 1356 1460 1564 1669 1773 1877
GPS Week

© EPN Central Bureau
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CASCAIS NA EPN

CASCOOPRT 13909S001 (Bruyninx, C., 2017)

Residual Position Time Series
(Extended EPN Solution C1934U)
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CASCAIS “REAL TIME - Ntrip”

EUREF Permanent Tracking Network

Stations belonging to the EUREF-IP network (S6hne, W., 2017)
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CASCAIS “REAL TIME - Ntrip”

8 hitp:/fwnw.epnch.oma.be/_networkdata/data_access/real_time/stream_summar O » B €& & epncb.omabe X

Datei Bearbeiten Ansicht Favoriten Extras 7 (sahne’ W’ 2017)

515 B Vorgeschlagene Sites v

% Suchen: | cAsC | Zurick Weiter | [7] Optionen - |

ASI Broadcaster:
CASCO 2017/06/01 23:16 Stream unavailable

BKG Broadcaster:

CASCO 2017/06/02 02:55 RTCM 3.1/1006 ARP 49517537.8272 ~-815726.6162 23965857.7530 1.0210 DIFF (STR-REF)= 0.0
CASCO 2017/0e/02 02:55 RTCM 3.1/1008 LEIAT504GG NONE 200449 LEIAT504GG NCONE 200449

CASCO 2017/06/02 02:55 RTCM 3.1/1033 LEIAT504GG NONE 200449 LEIAT504GG NCNE 200449

CASCO 2017/06/02 02:55 RTCM 3.1/1033 LEICA GRX1200GGPRO 9.20 352253

CASCcO 2017/06/02 02:55 GPS+GLO GPS+GLO

CASCO 2017/06/02 02:55 Latency = 2iilis

CASCO 2017/06/02 02:55 RTCM 3.1/1033: Incorrect Rec. firmw vers (9.20) wrt site log (9.20/3.823)

ROB Broadcaster:

CASCO 2017/06/02 01:03 RTCM 3.1/1006 ARP 4917537.9272 -815726.6162 3965857.7590 1.0210 DIFF (STR-REF)= 0.0
CASCO 2017/06/02 01:03 RTCM 3.1/1008 LEIAT504GG NONE 200449 LEIAT504GG NONE 200449

CASCO 2017/06/02 01:03 RTCM 3.1/1033 LEIAT504GG NONE 200449 LEIAT504GG NONE 200449

CASCO 2017/06/02 01:03 RTCM 3.1/1033 LEICA GRX1200GGPRO 920 352263

CASCO 2017/06/02 01:03 GPS+GLO GPS+GLO

CASCO 2017/06/02 01:03 Latency = 2.43

CASCO 2017/06/02 01:03 RTCM 3.1/1033: Incorrect Rec. firmw vers (9.20) wrt site log (9.20/3.823)

Lisboa, 28 de Junho, 2017




CASCAIS “REAL TIME - Ntrip”

Number of registered users at BKG's EUREF broadcaster (end of May of the year)

4500 (Séhne, W., 2017)
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CASCAIS “REAL TIME - Ntrip”

BKG EUREF Caster - Mountpoint CASC - Number of different Clients per Day
20 (Séhne, W., 2017)
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GNSS E METEOROLOGIA

O CONCEITO

(Pacione, R., 2017)

Satellite transmitters -
S XYZT,PCV

00 9

0C, 00

00

L, = 10_6IN(s)ds

P

dlon (<1000km)

H (Smith & Weintraub 1953)
8§
§ P = surface atmospheric pressure [hPa]
Water Vapor Distribution 1
x_,_'_ 2k <15-200m) e = water vapour pressure [hPa]
| <5% T = temperature [K]
b t 5km

k,, k,, k; empirically determined coefficients

m‘;‘- 1.5km
V XY2Z,T,PCV \
o Ground-based receiver
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GNSS E METEOROLOGIA

CASCAIS NO PROCESSAMENTO DE ROTINA

(Pacione, R., 2017)

Beside site coordinates, ZTD and horizontal gradients are routinely estimated by the EPN ACs
and they are the input to generate each week the combined EPN troposphere solution
containing the combined troposphere estimates with an hourly sampling rate.

http://www.epncb.oma.be/_productsservices/troposphere/zpd_timeseries_station.php?station=CASCOOPRT

Zenith Path Delay time series for CASC
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GNSS E METEOROLOGIA

CASCAIS NO REPROCESSAMENTO(Pacione, R., 2017)

CASC data have been homogeneously reprocessed in the framework of the 2nd EPN
Reprocessing campaign thus providing a reference solution suitable for climate research

Radiosonde and EUO ZPD time series for CASC

T T T T T T 1

Monthly mean ZPD for CASC Radosonds 06579
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Pacione, R., Araszkiewicz, A., Brockmann, E., and Dousa, J.: EPN Repro2: A reference GNSS tropospheric dataset over Europe, Atmos. Meas.
Tech., 10, 1689-1705, doi: 10.5194/amt-2016-369, 2017.
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GNSS E METEOROLOGIA

E-GVAP: METEOROLOGIA GNSS

+ EUMETNET E-GVAP — http://egvap.dmi.dk/

~7 The Network of European Meteorological Services The EIG EUMETNET GNSS Water Vapour
Programme, Phases I-1ll (2004-2017)

(Pacione, R., 2017)

* EIG EUMETNET Project coordinating the
near real-time delivery of data from ~3000
GPS sites delivering > 14M ZTDs pcm.

* Focus is on GPS-only hourly processing,
delivering only ZTD in 90mins.

* Operational assimilation at a few European
National Met Services since 2006, many
others under testing.

e Use of E-GVAP ZTDs has proven positive
impact on NWP forecast skill.

e Surface T and P used for conversion to
Integrated Water Vapour (IWV).

* Active Quality Control (AQC) in place.
 MoUs in place with EUREF and EUPOS.
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GNSS E METEOROLOGIA

be used in operational meteorology

ZTD Cmm)

CASCAIS NO E-GVAP

CASC data are analyzed on hourly bases by several E-GVAP ACs in the E-GVAP framework to
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(Pacione, R., 2017)

HIRLAM(KNMI) AN - GPS

ZTD

7day stat. 2017/03/09 -
2017/03/17

AC num| bias| RMS| stddev
ASIC |55 |-1.6(8.2 |8.1
ASI |53 |3.3 |14.2)|13.8
GOPG|56 |-2.3|8.3 |8.0
GUK |52 -2.2110.4|10.1
LTS5 0.0 |0.0 |0.0
ROBH|55 |[-3.1]9.8 [9.3
SGN1|33 -8.6122.2|20.5
SGN |33 |-9.4(22.5|20.4
Notes

¢ Statistics are updated
daily

e GPS ZTD are interpolated
to NWP analysis time
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GNSS E MODELACAO DE EFEITOS EXTERNOS

MARES TERRESTRES

4

> IMPACTO NA TERRA SOLIDA
> IMPACTO NA TERRA LIQUIDA

*

4

*

L)
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GNSS E MODELACAO DE EFEITOS EXTERNOS

CARREGAMENTO DA MARE OCEANICA (OTL)

" H COMPONENTES HORIZONTAL E VERTICAL DA
. FORCA QUE ACTUA NA PARTE
SOLIDA RESULTANTE DA SUBIDA DA MARE

8t

' Deslocamentos observados na esta¢cdo SHAO (China) em 2010/08

(Zhao, D. et al, 2013)
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GNSS E ITRF

ITRF2014 Network

ITRF2014 sites

(Altamimi, Z., 2017)
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GNSS E ITRF

ITRF2014: GNSS

ITRF2014 sites

(Altamimi, Z., 2017)

884 sites
1054 stations
1882 discontinuities

-90 ?
¢ VLBl eSLR +GNSS ODORIS
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GNSS E GEODINAMICA

(Altamimi, Z., 2017)

ITRF2014: Horizontal velocity field
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GNSS E GEODINAMICA

(Altamimi, Z., 2017)

ITRF2014; Vertical velocity field

Lisboa, 28 de Junho, 2017
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GNSS E GEODINAMICA

(Altamimi, Z., 2017)

ITRF2014: CASC
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GNSS E GEODINAMICA

(Kenyeres, A., 2017)

EPN DENSIFICATION: SINEX AVAILABILITY
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(Kenyeres, A., 2017)
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GNSS E GEODINAMICA

(Kenyeres, A., 2017)
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CONSIDERACOES FINAIS

<+ Impacto na grande massa de utilizadores
Crescente e com expectavel melhoria de desempenho (novas constelagoes, etc.)

< Controlo de qualidade
| Andlise continua de desempenho e respectiva difusGo aos utilizadores

< Arquivo e distribuigcdo da informagdo
| Capacidade de resposta as diferentes comunidades de utilizadores

| % I&D
Identificagdo de fenomenos e validagdo de modelos em inumeras dreas cientificas

Iniciativa UN-GGIM (Global Geospatial Information Management)

| < Importédncia para o mundo global da informagéo geo-espacial
|

Guarda, 13 de Outubro, 2016




CONSIDERACOES FINAIS

RESOLUCAO DA ONU INTEGRADA NA UN-GGIM
@ General Assembly Diste: Limited

18 February 2015

Onginal: English

Sixty-ninth session
Agenda item 9
Report of the Economic and Social Council

Argentina, Australia, Belgium, Brazil, Bulgaria, Canada, China, Croatia,
Cyprus, Czech Republic, Denmarlk, Estonia, Ethiopia, Fiji, Finland, France,
Georgia, Germany, Greece, Hungary, Ireland, Jamaica, Japan, Lithuania,
Luxembourg, Mexico, Netherlands, New Zealand, Norway, Papua New Guinea,
Philippines, Polanepnblic of Korea, Samoa, Slovenia, Solomon
Islands, Spain, Sweden, Tunisia, Tuvalu, United Kingdom and Great Britain and
Northern Ireland, United States of America and Vanuatu: draft resolution

A global geodetic reference frame for sustainable development

Guarda, 13 de Outubro, 2016



CONSIDERACOES FINAIS

RESOLUCAO DA ONU INTEGRADA NA UN-GGIM

Acknowledging that the global geodetic reference frame depends upon the
articipation of countries all around the slobe, and the need to take action to
strengthen mnternational cooperation,

1. Note: with appreciation the establishment of a working group by the
Committee of Experts on Global Geospatial Information Management to develop a
global geodetic road map that addresses kev elements relating to the development
and sustainability of the global geodetic reference frame:

2. Encourage: Member States and relevant international organizations to
enhance global cooperation 1n providing technical assistance, especially for capacity
development in geodesy for developing countries, with the aim of ensuring the
development, sustamability and advancement of a global geodetic reference frame;

3. Urges Member States to implement open shanng of geodetic data,
standards and conventions, on a voluntary basis, to contribute to the global
reference frame and regional densifications through relevant pational mechanisms
and intergovernmental cooperation. and in coordination with the International
Association of Geodesy;

4.  Alzo invite: Member States to commut to u:nproxmg and mamtaunng
approprnate national seodetic infras as an essental means to enhance the
global geodetic reference frame:

5.  Further invites Member States to engage in multilateral cooperation that
addresses infrastructure gaps and duplications towards the development of a more
sustamnable global geodetic reference frame;

6. Invitez: Member States to develop outreach programmes that make the
global geodetic reference frame more visible and understandable to society.

Guarda, 13 de Outubro, 2016
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