47 2 Vol.47, No. 2
2004 3 CHINESE JOURNAL OF GEOPHYSICS Mar. , 2004

BaoL F,Lu Y, Xu H Z. Waveform retracking of Topex/Roseidon dtimeter in Chinese offsore.  Chinese J. Geophys. (in Chines) , 2004 ,
47(2) 216 221

Topex/Poseidon

1 1.2 1.2
1 , 430077
2 , 200030
Topex/Poseicdon
T/P
0001 - 5733(2004) 02 - 0216 - 06 P228 2003- 04- 24,2003- 10- 21

WAVEFORM RETRACKING OF TOPEX/POSEIDON AL TIMETER IN
CHINESE OFFSHORE

. 1 1,2 1,2
BAOLi-Feng LU Yang XU Hou-Ze

1 Indtitute & Geodesy and Geophysics, CAS, Wuhan 430077, China

2 Unite Center for Astro-geodynamics Research , Shanghai 200030, China

Abgract Based on the character of T/P satellite dtimetry return waveform, we present a method to retrack
the wavdform data and determine the retracking correction with function gpproach , then improve the precigon
o atimeter observationsin off shore. For the Suth China Sea region ,we have processed four cycles T/P dtime-
ter wavdform data. Comrpared with near time tide gauge data, the precison of the pog-procesing sea leve
height is greatly improved. We conclude that this method can be used to determine sea level height with high
precison in off dore regons.

Key words Satdlite atimetry , Waveform retracking , Waveform procesing , Off sore sea level height.

[1 1]

80 ,

(40374007) , 03- 04- 04.
,1979 , , . Emal :baolifeng @asch. whigg. ac. cn



Topex/Poseicon 217
' ik 1
, , plus width
' & om p
gea level
e LI \ J
Humnated area q
l T\
1 1 1 ‘ T.— — e —
(Altimeter Waveform Retracking) . g

’ .
. icatlingfedge triling edge
4] = EI | & P : =
,  Dend i |

thiermal noise

ERS1  Posicon 7 Vo -
:Brenner'™ < j > 7
Hwang' " ERS1 , 1
Fg.1 Reddionship between stdlite plus, returning
, wavedorm and five parameters
: » :
[58 1] . [12] ’
. Anzenhofer ERS1 (8o
ERS1 :
(& Topex/Fosei don ( T/P) Yn
| | T/Zwso P Yo = Bi +B2(1+B5Q) ;{“—BB—J )
, /P n=1, ,60, PO Q
P2 = —= &g,
Jr]--
{0, n<PBs;+0.9B,
Q= , (2
n- Bs+0.8,), n=pB;+0.95,
q:n_-&
, , ’ B, -
: T/P , 20
: , 128
, At =3.125ns.
) : , 64
1 , e 128 ,
1 16 47 64 ,65
B, B 128 AVISO
. Bs T/P :
B 60
) Bs

(1)



(ChineseJ. Geophys.) a7

218
Arzenhofer'® ™

ERS1
(occog ™ 000G

2

A ﬁﬂ'ﬁ w

leading edge
o i% s I <
center of gravity I
l 0 ! /Ibins
2 (000G

Fg2 Badc Gonception of OCOG

0= n%ny",‘n/n%yi,Aer = &y‘h/%yzn,

(5 s m=0-2w, @

y Yn ,0 yAmp
;W . lep
n=1 60.
Arzentofer®
: (1) By =
2B5=ABS=lepPs=35 Ps=-0.02
n=1,2, ,int(lep- 1) W, =200,

n=int(lep- 1) +1, ,int(lep+1) +2,
50,n=int(lep+1) +3, ,60, W, =30.
X:[Bl B. Bs Bs BS]T,

W, =

X = x +A x, (4)
X =[B7 B2 Bs B: Bs]
: 0O0G Ax=[AB, AB,
ABs AB. ABs] : 1),
\%
V=AMx- L. (5)
A L
Xo (1)

i On Oy oy Ow
@1 @2 @3 ZBél ZBS

A= o (6)

¢. 8. B: B. B

0

L=[yi- ¥y ¥ Yoi- Yo1VYa- ¥al,
(7

o _, 2w
Bl_ ’aBZ
O _p OP 0P
3P g rwal g

&aj

= (1+BsQ) P,

-Bs o @4

n=1 60,y,  BiB:zPBsBL,

Bs (5)

Ax = (ATWA) "ATWL , (8
W = Diag(W: ,\W, , ,Wg)
o , A x (5 ,

0 = - (9)
0,.,-0,<10"
i 0,=10".
(1)
d,

d = T Bs - 28.5), (10)

] Tk T/P y Tk
3. 125ns, c=3x10m/s, 28.5
ERS , T/P



- 2500nm < Dry _Qor < - 1900mm

- 500mm < Wet _Gor <0mm

- 400mm < lon _Gor < 0mm

- 5000mm < Ocean _Tide _Qor < 5000nm
- 1000mm < Slid _Tide _Cor < 1000mm

- 500mm < Loading _Tide _Gor < 500mm
- 500mm < BEmb_Gor < Onm

- 100mm < Role _Gor < 100mm

4 T/P 150

190 , 190

C (47.9cm)

(218N 11413 E)  Topex/Possicon

0.25

2 : Topex/Poseicon 219
200
3 160
120
AVISO Y
(0° 25°N,100° 125°E) T/P ,
L (101 40 f
I 6 11 16 21 26 3136 41 46 51 56
N
_ EmWMKR _ SREARY
observation waveform postretracking waveform
T/P ] 3
, T/P w ( ) N .
, , Fg.3 Wavdormsd Observation and Pog- Retracking
(Dry_Qorr)
) Inv_Bar) , '
(9 (6] ( ) 163cm,
( mm) : 20cm
P_Atm = Dry_QCorr/[ - 22.77(1 + 0.002600s(29)) ] 200
Inv_Bar =- 0.09948(P_Atm - 1013.25) (11) "
1
1 Topex/Poseidon 5 . L R
Table 1 Data edit criterion of waveform retracking of ; WA W A/
Topex/Poseidon -100
112 9 114. 0 115.1 116. 0 116.8
FALSE P/
12 <NUM .
4 Topex/Poseicon 150 190
0.0° <Att _WF<0.4
0dB < Agc <37dB . .
0<Ag <0 88 Hg.4 Wavdorm retracking oorrection of No. 190 track
Omm < Swh < 11000mm o cyde 150
Omm < Rang _Rms < 250mm




220 (Cnines2J. Gaophys.) 47
0
-0. 159
0. 2 pre e [
-0. 356
-0.4 - e
.| —0. 457
B R ok
E o}
~ 1995-10-
1996-10-15 1997-08-09
3
"1. 4 T T W - [ - :l 33'5‘““"” D T
e -1 452 ARAESH ime
—— 000 L WL MR K 47 tidal station  bservation
....... Do T HE B M) BT /KA before retracking waveform
—8— K ER Sk after retracking waveform
5 B
hs
Fig.5 Qomparion between pre-retracking and pog-retracking sea level height with
observation in Hongkong Tide Sation B (Unit: m)
5 1 1 ’ ’
ERS1 2
, +16. 10cm, ,
, + 38. 90cm. ,
2. , . T/P
2 ( ‘m) 1992 2002 ,
Table 2 Comparison Between Preretracking and Pog- )
retracking Sea Level Height with the Observations ,
in Tide Sation (Unit :m)
4 4 '
(m - 0.451 - 0.108 ’
(m) 0.562 0.287
(m) 0.04 0.031 !
(m) +0.389 +0.161
(m) +0.445 +0.182
, AVISO
T/P ,Hawaii Univ.
4
Topex/Posei don , (1]
, J 1995

Wang GY, Wang H Y, Xu GC. The Theory o Satellite Altimeter
(in Chinese) . Beijing: Sience Press,1995



2 Topex/Poseicon 221
[2] , ding of Internationad Workshop on Sadlite Altimetry for Geodesy
,1999,42(4) : Gophyscs, and Ocearography , Wuhan, China, 10 Ssptember 2002

465 471 [ 8] Berry P. Altimeter waveform retracki ng for land/ocean use. Proceed-
XuH Z, Wang H Y. Geid undulaions and gravity aromelies from ing of Internationd Workshop on Sadlite Altimetry for Godesy
T/P and ERS1 dtimeter datain the China sea and itsvicinity. Chi- Gaophydcs, and Ocearogrphy , Wuhan , China, 10 Septermber 2002
neeJ. Geophys. (in Chines) , 1999, 42(4) :465 471 [9] Argendfer M, Quber T. Fuly reprocessed ERS1 dtimeter data

[3] , , from 1992 to 1995 : Feadhility of the detection of long term sea level

,2003, change. J. Geophys. Res. , 1998, 103(C4) : 8089 8112

46(1) :31 35 [10] Arzenhdfer M, Sum C K, Rengch M. Qoagd Altimetry and Appli-
ChenJ Y,LiJC,Chao DB, e d. Goid determingtion on China caions Rep. of Dept. of Geod. Sii. and Surveying, Golumbus:
sea and its merge with the geoid in Chinamainland. ChineeJ. Geor Ohio Sate Universty , 2001
phys. (in Chinese) , 2003, 46(1) :31 35 [11] Hayre GS, Hancock D W, Purdy CL , e d. The corrections for

[4] Deng X, Festherdone W, Hwang C, et d. Waveform retracking of sgnificant wave height and atitude efectsin the TOPEX radar dtime-
ERS1. Mar God, 2002, 25(1) : 249 271 ter. J. Geophys. Res., 1994, 99: 24941 24955

[5] Brenner A C, Koblinsky CJ, Zwaly HJ. Pogprocessing of saelite [12] Rodriguez E, Martind M. Assessment of the TOPEX dtimeter perfor-
dtimetry return Sgna sfor improved sea surface topography accuracy . mance usng wavdorm retracking. J. Geophys. Res. , 1994, 99
J. Geophys. Res. , 1993, 98(Cl) : 933 944 (C12) : 24957 24969

[ 6] DudeyB Chdton, John C Ries, BruceJ Haines, & d. Sdlite Al- [13] MS3., An Bgloratory Sudy of Inland Water and Land Altimetry Us-
tiemtry. New York :Academic Press, 2001 ing Seasat Data, Find Report , ESTEC (ontract No :6483/85/NL /Bl ,

[7] Cheirway Hwvang, Hsnr Ying Hsu. Marine gravity anomdly from satel- Mullard Space Stience Laboratory ( MS3.) , UK:Dorking, 1987

lite dtimetry : a conparion of methods over shalow waters. Procee

Acta Gaophysca gni
DIQIU WUL | XUEBAO

, 1999

Ko

),

(191) Sel

ca, Chinee J. Gaophys. , Chinese Journd Geophyscs, Chinese J Gaophys. (in Chinese) ,

A ¢
(

: Chinese J. Geophys. (in Chinese) .



