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Abstract

Remote sensing images taken by French SPOT satellites showed that there were changes in land
covers in the coastal zone of Qigu in 1994, 2004 and 2010. Specifically, an analysis of images taken over
the past 16 years revealed a number of changes. Firstly, sediments had eroded and were deposited in
Wangziliao, Dingtou'e and Xinfulun offshore sandbars, which drifted east and/or south. Secondly, the
southeast and southern areas of the Black-faced Spoonbill Refuge had been replaced by fish ponds.
Finally, the riverbed was shown seriously eroded at Cengwen estuary. In addition to these changes in land
covers, losses in coastal vegetation were also documented. In 1994, there were three mangrove swaths
with a total area of 6.2 ha in the Qigu estuary. However, two of these were excavated in 2008, and in 2010
only an area of 5.1 ha remained. While the windbreak forest increased from 4.2 ha to 14.8 ha at the
southern Wangziliao sandbar, its area reduced from 8.5 to 3.7 ha at the northern Dingtou'e sandbar.
Another windbreak forest eroded and disappeared at the southern Dingtou'e sandbar, an area of
approximately 87.8 ha in 1994 that diminished to only 7.3 ha in 2010. The windbreak forests have
seriously eroded and may even disappear completely at the southern Dingtou'e sandbar. Therefore, urgent
stabilization of the sand bank of this region is recommended in order to protect the greater Qigu area from
further deterioration.
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Fig. 1. The study area in the Qigu coastal zone.
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Table 1. Sources of SPOT XS imageries for the Qigu coastal zone

Satellite  Incidence Orientation Azimuth  Elevation
Date Time (am.)  number (°) (°) (°) (°)
3 Jan. 1994 10:55:54 SPOT2 23.7 10.6 159.6 40.6
14 Jan. 2004 11:00:13 SPOT5 29.3 14.4 158.7 41.9
17 Jan. 2010 10:45:00 SPOT5 8.3 13.4 153.5 41.3
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B 2. L 1994~2004 - SPOT i S5 © (/5 : 1994 4F » 1 1 2004 1 » 45 @ H/&)
Fig. 2. Satellite images of the Qigu coastal zone by SPOT 3/2/1 in 1994 (left), 2004 (middle) and the two
images overlapped (right).
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Fig. 3. Satellite images of the Qigu coastal zone by SPOT 3/2/1 in 2004 (left), 2010 (middle) and the two
images overlapped (right).
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Fig. 4. Satellite images showing the areas of vegetation change
analysis in the Qigu coastal zone. V1: Qigu Estuary, V2:
northern Wangziliao sandbar, V3:southern Wangziliao
sandbar, V4:northern Dingtou'e sandbar and V5:southern
Dingtou'e sandbar.
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Table 2. A change matrix of vegetation areas (ha) in the Qigu coastal zone from 1994 to 2010

Vegetation 1994 2004 2010
V1 6.2 6.2 5.1
V2 14.4 0.0 0.0
V3 4.2 8.2 14.8
V4 8.5 12.8 3.7
V5 87.8 22.6 7.3
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Fig. 5. Satellite images showing the changes in coastal vegetation in the Qigu coastal zone.
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Fig. 6. Satellite images showing the changes of the area at the Qigu lagoon by SPOT 3/2/1 in 1994 (left),
2010 (middle) and the two area shapes overlapped (right).
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