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Comparison of Topex/Poseidon Sea Surface Heights with Tide
Gauge Sea Levels in the South Indian Ocean

Hong-Joo YOON
Remote Sensing Research Laboratory, Meteorological Research Institute, Seoul 156-720, Korea

Topex/Poseidon sea surface heights are compared to tide gauge sea levels in the South Indian Ocean in the period of January 1993
to December 1995. A user’s handbook (AVISO) for processing sea surface height data was used in this study. Topex/Poscidon sea
surface heights were obtained from satellite data at the proximity of tide gauge stations. These data were reproduced by a linear
interpolation with the interval of 10 days and were processed by the Gaussian filter with a 60-day window. The tide gauge sea levels
were obtained in the same manner as the satellite data. The main results on RMS (Root-Mean-Square) and CORR ( CORRelation
coefficient) in our study were shown as follows: 1) on the characteristics between two data (in-situ and model data), the results
(RMS=2.96 cm & CORR=92% in the Amsterdam plateau, and RMS=3.45 cm & CORR=59% in the Crozet plateau) of the
comparison of Topex/Poseidon sea surface heights with tide gauge sea levels, which was calculated by in-situ data of observed station,
showed generally low values in RMS and high values in CORR against to the results (RMS=4.69 cm & CORR=79% in the
Amsterdam plateau, and RMS=6.29 cm & CORR=49% in the Crozet plateau) of the comparison of Topex/Poseidon sea surface
heights with tide gauge sea levels, which was calculated by model data of ECMWF (European Center for Medium-range Weather
Forecasting), and 2) on the characteristics between two areas (Kerguelen plateau and island), the results (RMS=3.28 cm & CORR=
54% in the Kerguelen plateau) of open sea area showed low values in RMS and high values in CORR against to the results (RMS=
5.71 em & CORR=38% in the Kerguelen island) of coast area, respectively.

Key words: signal treatment, Topex/Poseidon sea surface heights, tide gauge sea levels
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Fig. 2. Ground fracks of Topex/Poseidon and positions of ob-
served stations. (© and (p) present tide gauge in coast
and plateau area, respectively.
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Fig. 3. (a) Positions of observed points in Topex/Poseidon
(N°422 and 406 of ascending ground track N°103,
and N°115 of descending ground track N°118),
plateau station (AMS) and coast station (METEO and
St. Paul-ARGOS), respectively. (b) Comparison of
Topex/Poseidon sea surface heights (&277, —) and
Tide Gauge sea levels (&p™*®, =+ ; &, —+—)in
Amsterdam plateau area. (c) Comfyarison of T(;;)ex/
Poseidon sea surface heights (&sc™ ; s
—+—) and Tide Gauge sea levels (&c*™, -+ in St.
Paul island area. Here, TP, ME and EC are T/P as
satellite data, METEO as in-situ data and ECMWF as
model data, respectively.
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Fig. 4. (a) Positions of observed points in Topex/Poseidon
(N°223 of descending ground track N°222), plateau
station (CRO) and coast station (METEQ), respecti-
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Fig. 6. (a) Positions of observed points in Topex/Poseidon
(N°173 of ascending ground track N°179) and coast
station (METEO and KER-ARGOS), respectively.
(b) Comparison of Togex/Poseidon sea surface hei-

ghts (&', —; &, —+—) and Tide
Gauge sea levels (&, <o ) in Kerguelen island
area. Here, P173 and Pmean are &' and

e T respectively.

=
T

&7t e) Ml T A= RMSE 3.15cm 281 FRATE 0465
vehlez A oA vlme visA dost Add AE L 5 3
. olAe BEE AfolAW AZAEAH FHAYY AAHY
d4d Wty AL gobdted =& £ 4 At oA 8
ARog $7t A3 dFA8E dS & A AY 2Ho £
Ve ol" A A dE 49 E4E daxn @
B ojgde A S FTAN FHHo)n AP RgE
AL ATFE ASHA £33 5 UG oj2o] wz 4] A

FaFe A4 F9 shvizt & ¢ A
2 =

Topex/Poseidon L =A ¢ 337 AAsAAR Y 2L 7|7
AR +AAE, BdalFdAE 28T Argosd| HARE ol &
o FIES FAHEF-AZAE-AZAEAYGH YoM 3
FANHRE 43 HZAFEHHY.

g5ty 94 (vrolazgrt d7lA Weol Agste FFA
A E o]l §8 ¢ AxA4%Y, dFE 2dn g%
AAZAM B s o 7HA] AEF AP VY 24
& B8 71989 GDR Topex/Poseidon®] A F3te ¢ndgdE
EL o889 ATHA FLEL AANPY. 2L o) T8
A A5de) A 43 e Yz HEE AAFLR
B A7 Bed AZ dANSEARE TEA Hed, 42
o g8 2 dAXGE X} G T A4y AFEL A
Zile Aeg 48 BEA 22xEdsty dfYriEdEy
B 73 FAFES /AR S5 ddte Yz dFL B
A4 (Yoon et al 1998). S 30FBARE 4T HAE,
RAHFAAR 28D ArgosHHFAART}T ALE ZAAEAN 4
A 7B 7t g Ave AAARY §HAA FatgaH,
o] AlgAge A¥or 104 ¥4 AgEz AMddd ¢
Aot 602 %oz e FE gk o] Y9sAR g} BRANA
A FHAR, RdfFHAE 22D ArgosdIFAAREE @
A e dier Aa5L AL gty HFHoz A
28 A5 E (T A, Eds 5 282 Argoss
S (friv podel gl Sre) 53 Ay AR 1x
a2 AFEL ool Table 12 YER e, 74 RMSE E
FWAE, CORRE F#AFE 474 Uei,

HZAog $dv ULy 2o w74 &4 UE & Uk
A QAR (P9 ¥ blsA, ECMWFY] 29
ot e g 73 s (p) Hoe JgaEae 407
4L AgEe & U (gmiv)ol o g2 ARYY de
Hage dehdth dutdo g £ 87 vlad ol FAR
Zve] EFUa7) Scmol S YERAL J#Fho] 80% o] dols W
48 FFAEE QAT £ de &4 E /Mg a oo
718t} (Mitchum, 1994). E4 AAF oz Eq, 4% F& 4A
o (coast and island area) BTe WAR Y (plateau area) A
E3 ¢ £ A9z 9 HAZES Jegdd, dATHA 4
Afrddags A dAAGe YA JEE HF uA



Fol =) 9] Topex/Poscidon sea surface heights$} tide gauge sea levelsZte] H|2 373

Table 1. Comparison of Topex/Poseidon sea surface heights
and Tide Gauge sea levels in three zones as Amster-
dam, Crozet and Kerguelen region of the South In-
dian Ocean. RMS is root-mean-square and CORR is
correlation coefficient

E/P and é:ln-situ Er/? and e\dodd ET/P and e\rgos
RMS CORR RMS CORR RMS CORR
Amserdam  po6cn 9% 49em 9%
St Paul 606cm 39% (point 406)
Island 391cm 54% (point 115)
Szl 3asem 9% 69cm 9%
Kggttgilgn 328cm  M4%
Kerguelen 571cm 38% (point 173)
Island 315em _46% (mean)
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