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Fig.1 Altimeter waveform near continent

2 SZ-4 2003 2 8

130°E

1357

140°

145°

Ji 4t 32 JE2

30°
2
Fig.2 Ground tracks with waveform on land
c 52
, d
41 f 34
g ’ 21 )
h

n)



6 489
4, 4 45 44 45
ZW 2 J\A/W ZW ZL/\/\M ZUW/\JU
0 \ oo : \ 0 \ \ 0 : \ o0 : \ \
0 20 40 60 0 20 40 60 0 20 40 60 O 20 40 60 O 20 40 60
3 4 40 500 10—

f I3 h i ]
g 2¢ 20+ 25¢ 5t
2
ﬁ 0 ‘ J oo ‘ \ J oo \ 0 : 0 ‘ ‘
= 0 20 40 60 0 20 40 60 0 20 40 60 O 20 40 60 O 20 40 60

10 5 10 20 20

= k 1 m n 0
SL_“/V\J W SMW/U\AM/ IOJ\L 10
0 ‘ ‘ A0 ‘ ‘ 0 ‘ ‘ 10 ‘ ‘ = 0 w
0 20 40 60 0 20 40 60 O 20 40 60 O 20 40 60 O 20 40 60
4 4 4 4 4

P q T s t
Z\J)\/w Zw Z\JM\U ZUW 2
0 \ \ 0 \ 0 \ \ 0 \ \ o0 \ \ \
0 20 40 60 0 20 40 60 O 20 40 60 O 20 40 60 O 20 40 60
ReFETTEL
3
Fig.3 Altimeter waveforms of all ground tracks
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Fig.6 Abnormal waveforms
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Fig.7 Original waveform before one-second average process (a); one-second averaged waveform (b); Waveform clear
of thermal noise (c)
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Fig.8 The altimeter waveform with two peaks
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Fig.9 Normalized waveform
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Fig.10 Distribution of range retracking correction
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Fig.11 Distribution of altimeter antenna pointing angle
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THE PRETREATMENT AND INFORMATION RETRIEVAL OF WAVEFORM
DATA OF CHINESE SPACECRAFT SHENZHOU-4 BORNE ALTIMETER

JI Yong-Gang', ZHANG Jie', ZHANG You-Guang?, MENG Jun-Min!

(1. First Institute of Oceanography, State Oceanic Administration, Qingdao, 266061; 2. National Satellite
Ocean Application Service, Beijing, 100081)

Abstract The space borne altimeter flown on Chinese spacecraft Shenzhou-4 has provided waveform data for
the first time in China. The data pre—process is necessary before the waveform data are used to retrieve parameters,
such as wind speed and significant wave height. First, the waveforms near land-ocean borders were analyzed to
eliminate abnormal waveforms. Second, the waveforms were averaged to remove thermal noise. Finally,
normalized waveforms were obtained for further application. After re-tracking the waveforms, the range
retracking correction and the altimeter antenna pointing angle were calculated. The results show that the most
abnormal waveforms could be cleared by limiting the maximum amplitude. In normal waveforms, double peaks
were found, of which the second one is abnormal. Meanwhile, the antenna pointing angle is relatively stable while
the range retracking correction varies considerably so that it should be considered as an error source when
extracting the sea surface height.

Key words Shenzhou-4 spaceborne altimeter, Echo waveform, Waveform retracking, Range retracking
correction, Antenna pointing angle



