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Distribution of an exotic plant Spartina alterniflora in Shanghai
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Abstract: Remote sensing, in conjunction with Geographical Information Systems (GIS) and Global Posi-
tioning Systems (GPS), has been used successfully in many studies on coastal resources, dynamical monitor-
ing of the environment, and quantifying tidal flat vegetation. We investigated the potential of using multis-
pectral satellite remote sensing to map and quantify an exotic plant, Spartina alterniflora, on tidal flats in
Shanghai. A Landsat5-Thematic Mapper image, dated 2™ August 2003, was geometrically corrected using
ERDAS Imagine 8.6, and a sub-sample of the study area was then extracted. The sub-image was then ana-
lyzed using a Tassel Cap transformation (K-T) and the Normalized Difference Vegetation Index (NDVI) was
used to identify different types of salt marsh vegetation. Based on these results, a series of classes were iden-
tified and a supervised classification was carried out using the Maximum Likelihood Classifier in ERDAS
Imagine. The results of the classification were then checked using an in sifu field survey of selected areas.
The classification had an overall accuracy of 80%. The classified image was then integrated with other data
in a GIS to analyze the spatial distribution of the S. alterniflora communities in Shanghai. The results showed
that the total area of the S. alterniflora community in Shanghai was 4,553.37 hm? in 2003, which accounted
for 22.1% of the total vegetation on tidal flats. Excepting Chongming Xitan and Hengsha Island, the S. al-
terniflora community was distributed extensively on the tidal flats in the Changjiang Estuary. Nanhui Bian-
tan accounted for 2,069.01 hm?; Chongming Dongtan, 910.17 hm* and Jiuduansha, 769.05 hm®. The distribu-
tion pattern of S. alterniflora showed that anthropogenic transplantation and the rapid proliferation of clones
could be the main cause for successful expansion of this exotic. The results of this research indicate the po-
tential of this approach for providing timely data for quantitative inventory of invasive plants over large ar-
eas, and a scientific basis for biodiversity protection and sustainable utilization of tidal flats resources.
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Table 1 Total area of tidal flat vegetation and that of Spartina alterniflora community in Shanghai

MR 4 H KRV, Spartina alterniflora community
Tidal ﬂ?}t1 r:l]g;getatlon T 2 a0
Area (hm”) %

g 7T % Mainland edge in Shanghai

BN AL North bank of Hangzhou Bay (A) 594.45 405.09 68.1

FYL.11# Nanhui Biantan (B) 5,230.80 2,069.01 40.0
W] 5% Chongming Island

WA M Chongming Dongtan (C) 2,751.39 910.17 33.1

LWL Chongming Beitan (D) 2,644.38 328.77 12.4

LW P Chongming Xitan (E) 2,664.72 0 0
KV A7 ¥ Shoals in the Changjiang River

KM Changxing Island (F) 2,306.52 71.28 3.1

157> % Hengsha Island (G) 849.78 0 0

JLBEYY Jiuduansha (H) 3,567.42 769.05 21.6
it Total 20,609.46 4,553.37 22.1
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Fig. 2 The distribution of Spartina alterniflora community on the tidal flats in Shanghai (2003). A, North Bank of Hang-
zhou Bay; B, Nanhui Biantan; C, Chongming Dongtan; D, Chongming Beitan; E, Chongming Xitan; F, Changxing Island; G,

Hengsha Island; H, Jiuduansha Island.
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Fig. 3 The total area of the vegetation and that of Spartina
alterniflora community on the tidal flats in each region of
Shanghai. A, B, C, D, E, F, G, H: see Fig. 2.
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