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 Motivacia

» Difuzna filtracia na uzavretych plochach _
(napr. na guli, elipsoide alebo na zemskom povrchu)

» Testovaci priklad
« Filtrovanie priamych merani druzicovej misie GOCE

~« Filtrovanie dynamickej topografie oceanov




WOLATI:

* mnozstvo druzicovych misii monitorujucich nasu planetu
- = merania su ovplyvhené Sumom

Dbévody: - prechod signalu atmosférou (troposférou a ionosférou)
- nepresnost’ polohy a orientacie druZicovej misie
- chyby samotného meracieho zariadenia

I ZOVENLI EXZETIENN EHOICASOVENAIIIGIE:

CHAMP (2000-2010) GRACE  (2002-now) GOCE (2009-2013)

DrtfZicoVz zl il zirlz — variadeia nladiny oca:dnoy

» Seasat (1978), Geosat (1985), TOPEX-Poseidon (1992-2006)
« ERS-2, Jason-1, ENVISAT, Jason-2, ...
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The Oceans' Role in Climate

Setelte. A e

aphy
1993 1994 1995

Jason-1

Measuring Ocean Surface
Topography From Space

0N reveltioniied our know

) o
'.Mw\ and Ity effects on giobal dimate Change. Ths
Satelite provided Memuroments et ed 10 oarly predi: .
Hon of e great B NG 1 997-90, whith caused extiomse

MY 00 Weahes Dafler v waorldwide
B B R
- TOPEX B3 MorIeing of the - 1999 2000 2001
e goal of bullding long-term
: [ . u
-180 -140 -100 -60 =20 20 60 100 140

Sea Level Relative to Average, millimeters

T

I/ sesbervel A nase, gov

v




Wiz s A e o osiac;

» filtrovanie Sumu v datach sa da realizovat’ aj pomocou riesenia tzv.
rovnice vedenia tepla
—> ¢asto sa pouziva v spracovani obrazu (image processing)

Rovnica vedenia tepla na ploche

ou(x,t)
ot

AS - the Lapace-Beltrami operator (druhé derivacie)

~Agu(x,t)=0

U(X,t) — skalarna funkcia dana na ploche

* vstupné zasumeneé data ako_pociatocna podmienka: u(X,O) =Uu, (X)
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e linearna difuzia = rieSenia rovnice vedenia tepla
(zhladzuje aj ddélezité prvky)

* nelinearna difuzia = rieSenia modifikovanej rovnice vedenia tepla
(umoznuje zachovavat’ délezité prvky)
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Iltrz1cizl zocdzickycr valich

 Filtrovanie priamych merani druzicovej misie GOCE




DruZicov: risiz GOCE

Gravity Ficld and Stacfy-Staia Ocazn Circulaiion Exolorer

lon thrusters

‘ Xenon tank Star sensor Nitrogen Power
78 | T S e grad(gradV )= grad(d) =
VXX V VXZ
- Vi Ve
VZZ
Magneto- Gravity GPS receiver Control unit
torquers gradiometer
lon thruster
control unit
Vypustenie druzice Koniec misie

(17 marec 2009) (11 november 2013)
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Model strednej
hladiny mora
DTU13
(1 ”x- 1 ”)

2 kroky
nelinearnej

filtracie

2 kroky
linearnej
filtracie







DruzZicova altimetry:

DTUI3 VSs

Globalny geopotencialny model:

60 CONS GCF 2 DIR RS

(SH do radu 300)
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Dynarmicka tooografia oce:
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DTU13_MSS - GOCE_DIRS5

(SH up to 300)
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eastward_velocity (eastward_velocity) - Unit: m s-1
-02 -0.1 0 0.1 0.2




eastward_velocity (eastward_velocity) - Unit: m s-1
-02 -0.1 0 0.1 0.2




Lina:rna cifizja |

sea_water_speed (sea_water_speed) - Unit:m s-1 sea_water_speed (sea_water_speed) - Unit:m s-1
o] 0.1 0.2 0.3 04 0.5 0 0.1 02 0.3 0.4 0.5
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Filtracia dynamickej. topografie oceanov
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Filtracia dynamickej. topografie oceanov

A figrations




Filtracia dynamickej topografie oceanov
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Filtracia dynamickej topografie oceanov
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Filtracia dynamickej topografie oceanov

10 figrations




Interpolované hodnoty pozdiz pobrezi (Sev.Am.)
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Interpolované hodnoty pozdiz pobrezi (Sev.Am.)
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Interpolované hodnoty pozdiz pobrezi (Austrélia)
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Interpolovane hodnoty pozdlz pobrezi (Juz.Am.)
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Interpolovane hodnoty pozdiz pobrezi (Europa)
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Porovnanie s vyskovymi systémami v Europe

Relaiions ogiweern Eurogezn)
nationzal neignt references sysisms
anel EVRF2007

Saisllite-only VDT

(source: http://www.bkg.bund.de)

Reference tide gauges

- Alicante - Cascais - Kronstadt I:l Ostend
- Amsterdarm - Constanta I:l Malin Head I:l Trieste
l:l Antalya I:l Durres I:l Marseilles - ather

l:l Belfast - Genoa - Newtyn |:| na infarmation



http://www.bkg.bund.de/
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