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Heights versus MSL
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Integration of different techniques
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(adapted from Bosch et al., 2008)
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“Leveling with altimetry”
towards RMPG stations

>>> presentation on DOT,
session “Gravity 11”

Weekly MSL (168h-filter) showing almost no
meteorological effects at Salvador station

___________ SALVADOR A N
A
MACAE
IMBITUBA I20 cm
29.01 13.02 28.02 15.03 30.03

ano 2003



difference (cm)

The Brazilian Geodetic Tide Gauge Network (RMPG), R.T. Luz &2 IBGE

Brazilian heights 7~

V\
\,\

N
Differences between normal-
orthometric heights referred ta"
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The establishment of the RMPG stations
B =T | | | |

g Saardl iw - Santana
i 2005 / 2005
N C f - Fortaleza
RN | 2007 / 2008
4
) e
\ "fg Salvador
4 2002 / 2003

; 1994 / 2001
5 ¢ Imbituba
| g 1999 / 2001

IAG2009, 31.8 - 4.9
Buenos Aires, Argent..... 6
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Components of the RMPG stations

e
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Components of the RMPG stations (cont.)

“PCD mareg réfica” satélite Z
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&<2IBGE

Components of the RMPG stations

RMPG (Rede Maregrafica Permanente para Geodésia)

(cont.)

Station | Digital SL | Back-up | DCP-met| CGPS |TG-CGPS
sensor(s) | sensor dist. (m)
(graphical)
Santana | 06.2005 | 06.2005 | 06.2005 | 07.2008 140
Belém 2010 ?
Fortaleza | 04.2008 | 09.2007 — X — 08.2008 600
Salvador | 10.2004 | 12.2002 — X — 04.2007 150
Macaé | 07.2001 | 11.1994 — X — 2009 ?
Imbituba | 08.2001 | 06.1998 | 08.2001 | 12.2006 650

GEQDESY FOR PLANET EARTH

IAG2009, 31.8 - 4.9
Buenos Aires, Argentina
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Examples

MACAE station

|

o

IAG2009, 31.8 - 4.9
Buenos Aires, Argentina 1 O



Examples | (cont.)
GOE ! aptehn‘ = ' Primmary *“r

e, Hawaii () ____sensor Secondary
> Bea ""““(radar) digital sensM
: (encoder) -
K Standard ==
_ RMP house

L R—

() AN

12/04/2008 17:41

FORTALEZA station

The Brazilian Geodetic Tide Gauge Network (RMPG), R.T. Luz &2 IBGE
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Partnerships
e Centro de Hidrografia da Marinha (CHM)

e Petrobras

e Companhia Docas de Imbituba (CDI)

e Universidade Federal da Bahia (UFBA)

e Companhia Docas de Santana (CDSA)

e Companhia Docas do Ceara (CDC)

e Universidade Federal do Parana (UFPR)

e Universidade Federal do Rio de Janeiro (UFRJ)

e Diretoria de Hidrografia e Navegacao (DHN) - Programa GLOSS/Brasil
e Global Sea Level Observing System (GLOSS) da IOC/UNESCO :
> University of Hawaii Sea Level Center (UHSLC)

> Permanent Service for Mean Sea Level (PSMSL)

e Deutsches Geodaétisches Forschungstinstitut (DGFI)

IAG2009, 31.8 - 4.9
Buenos Aires, Argentina 1 2
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Examples (cont.)
1 Mg (‘ [
o AL o s
15 ,.‘t," ‘l “ ‘ “Iw":':“f{‘vr:ﬂ A A u' ‘] 120
ay Voaad 3]

19/8/02 0:00 21/8/02 0:00 23/8/02 0:00 25/8/02 0:00 27/8/02 0:00 29/8/02 0:00 31/8/02 0:00 2/9/02 0:00 4/9/02 0:00

IAG2009, 31.8 - 4.9
Buenos Aires, Argentina
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Examples (cont.)

Arrival time of the Dec.2004
3.5 : — Sumatra-Andaman tsunami at — 0.4
' the Macaé RMPG station

) s S l ----------------------- M +0.2

@

g —
: : ! =
v O e I : ______ S B N ) — e S ___I___ [ SR R I ____: I PO Ry ' IR P N L —
g 2.5 i i i i 0.0 =
3 i i s z o
Q9 2.0 g e +-02 8
0 I 5 i 5 =
E B i o s s , ®
g~ B D L S S A L T
g 10 a a | 04,
=) | . | | =
‘@ 5 L | v =
o] I S S e : : L —
g : : : X : -

S 05~ — observed (5min) water level (m) [~ A T -0.8

— filtered (1h) values (m)
0.0 — residuals (m) i -1.0
26/12/2004  26/12/2004  26/12/2004  26/12/2004  27/12/2004  27/12/2004
12:00 15:00 18:00 21:00 00:00 03:00

http:// www.ibge.gov.br / canal_artigos /, “Geodésia”

IAG2009, 31.8 - 4.9
Buenos Aires, Argentina 1 4
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Examples (cont.)

Minimum and maximum levels of the
35 : Dec.2004 Sumatra-Andaman 04
| tsunami at the Macaé RMPG station
| é | é E
S K O — Y L Ry R S + 0.2
@ i i i i —
: : : ; E
O L O . A O YL O O S O A O O AW A IO A W —
g 20 T = i i °0 E
o ’ : i i 5
S 9 20 Pt b B o P e 02 8
£ 7w N ., Vi | E
= K O e L im AN AT 1 T
s £ 15 e T ‘pv.l' | 04 7T
E) N g | 0
5 | N S YY1 N /0 AN SO | g3
» 1.0 i : ' ; ! -0.6 ‘%
| é‘ | | -
£ 05 1| — observed (5min) water level (m) [~ s T-08
— filtered (1h) values (m)
0.0 — residuals (m) | -1.0
27/12/2004  27/12/2004  27/12/2004  27/12/2004  27/12/2004  27/12/2004
03:00 06:00 09:00 12:00 15:00 18:00

http:// www.ibge.gov.br / canal_artigos /, “Geodésia”

IAG2009, 31.8 - 4.9
Buenos Aires, Argentina 1 5
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Examples (cont.)

1.4 - EffeCtS Of the DeC2004 I Le()sljcrjlua;:lste(rrgéf\r/zmes 14 021
= Sumatra-Andaman tsunami at /
T =12 - the Macaé RMPG station | . + 0.18
_g '% | | | | | | | | | | | | | H - mOVIng averages (6h
£ § 1.0 f b ofthe residuals () [ 0,15
o £ A
€ o 0.8 el peieeobeii — gtd-deviations of T 0.12
=5 AR A the 6h-windowed
- ‘E e i S O A residuals (m) T 0.09
= o e
E © 04 0.06
25 0.2 0.03
S5 8
% 6 00 0.00
Q
-t 02 -0.03
04 ST S U O U L S O O N U U O S O B PO
19/12/2004 24/12/2004 29/12/2004  3/1/2005 8/1/2005 13/1/2005

00:00 00:00 00:00 00:00 00:00 00:00

http:// www.ibge.gov.br / canal_artigos /, “Geodésia”

IAG2009, 31.8 - 4.9
Buenos Aires, Argentina

desvios-padrao (m) dos residuos

(janelas de 6h)
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11.U8
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Quality control @ SLPR2 (UHSLC)
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Geodetic control

Ideal set-up :: the tide gauge e eacrre 7 =e I K
. e : : A7 <« |69 f
geocentric positioning is provided } | | Rmee | !’1
by the CGPS antenna directly s Al Ny ew l GPS
connected to the sea level sensor ~ ————/—+ | =
% V ] . |
|
.Hf:__’f‘_*_,_ R \/ B

IAG2009, 31.8 - 4.9
Buenos Aires, Argentina 1 8
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The Brazilian Geodetic Tide Gauge Network (RMPG), R. T. Luz

(cont.)

Geodetic control

o
\
.

777

|

Feasible set-up :: the CGPS station is
installed in the vicinities of the TG station,

and both time series must be connected via
“scientific” spirit leveling (1.5mm.D/2)

19

IAG2009, 31.8 - 4.9
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Informations

S Ministério do Planejamento, Orcamento e Gestao

Destagues do governc

Instituto Brasileire de Geografia e Estatistica EHGLISH * ESPAAOL

LINKS # FALE COHOSCO * MAPA OO SITE

BUSCAH

| Indicadores

Populacao Economia Geociéncias Canais Download

Pesquisas

Geodésia

RMPG

4 Introducdo
4 Estagoes

* Download

Documentacdo

4 Artigos Técnicos

IAG2009, :
Buenos Air

Rede Maregrafica Permanente para Geodésia - RMPG
Pesquisa combinada para download

Sdo disponibilizados dois tipes de arquivos, sendo eles:

+ Relatério da estacdo
Fornece detalhes sobre a esta

* Arquivos de dados

, sendo XXX o identificador

= Macae e Imbituba, para o= dias 2 e 3 de

dezembro de 2005 ~L|I aria no fo I"‘E:IIT}‘EI‘:
MAC051203.Z2IP ¢ IMB0O51203.2ZIP

| |Imbituba (Selecic;ne a;g ddaltas: o 02/09/2009
[ : somente estdo disponiveis
Macas os dados dos dltimos & meses)
| |salvader
| Fortaleza
| |3antana

MNota: & exibicdo dos
rezultados da pesquisa
pode demorar alguns
instantes, dependendo da
guantidade de opgdes
zelecionadas.

Consultar Limpar

£ arquives MACD51202.ZIP, IMBO51202.ZIP,

www.ibge.gov.br / home / geociencias / geodesia

GEQDESY FOR PLANET EARTH

@ Internet



