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Population expansion of Spartina alterniflora and Phragmites australis at Jiuduansha Shang-
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Abstract Based on the field survey and the interpretation and analysis of satellite images about the
population expansion patterns of Spartina alterniflora and Phragmites australis at Jiuduansha shoals
in 1997-2004 and combined with 3S techniques a cellular automata CA model was built to
simulate the population dynamics of plants adaptable to salt marsh. The results showed that the
model could well simulate the population expansion pattern and trend of S. alterniflora and P. aust-
ralis at Jiuduansha and strongly supported the hypothesis of space pre-emption and range expansion
with simple advancing wave fronts of these two species. The native species P. australis shared the
same niche with the exotic species S. alterniflora but the range expansion rate of S. alterniflora
was 2—4 times faster than that of P. australis. With the accretion of the Jiuduansha shoals a rapid
range expansion of S. alterniflora was predicted to last for a long period in the future. The CA mod-
el built in this study could gain valuable insights into the relationships between population expansion
pattern and its ecological processes of exotic plant species and was of significance for wetland

biodiversity conservation and resources management.

Key words Jiuduansha shoals exotic plant Spartina alterniflora cellular automata salt marsh
population dynamics.
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Fig.2 Satellite image classification A and CA model simulation B in the different years for population expansion of P. australis

and S. alterniflora at Jiuduansha shoals.
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Tab. 1

Spatial-temporal dynamics of plant communities and intertidal zone 2 m at Jiuduansha shoals

™
Area Date of

S. alterniflora

>2 m

P. australis Intertidal zone >2 m

I'M image

Area Annual increase Area Annual increase Area Annual increase
hm? rate % hm? rate % hm? rate %
1997.10.20 50. 00 - 40. 00 - 345. 46 -
Middle 2000.05.24 73. 06 15.37 60. 30 16.92 357. 86 1.20
shoal 2001.07.26 162.22 61.01 83.43 19. 18 424.13 18. 51
2002.11.11 221.27 36. 40 70. 15 -15.92 642.03 51.37
2003.08.02 244.94 10.70 87.98 25.41 621.57 -3.19
2004.07.19 234.22 -4.38 151. 66 72.38 675.23 8.63
1997.10.20 5.00 - - 255.08 -
Lower 2000.05.24 28.55 157. 00 0 - 770. 18 67.31
shoal 2001.07.26 120. 49 161. 00 4.18 - 1122.22 22.85
2002.11.11 155.79 29.30 35.91 759. 00 1132.83 0.95
2003.08. 02 224. 68 44.22 36. 98 2.98 1574.79 39.01
2004.07.19 780. 17 247.24 69. 38 87.61 1822.53 15.73
- Without data.
2 A B CA 57% ~71%
Tab.2 Accuracy evaluation of the CA model for middle
shoal A and lower shoal B of Jiuduansha
Simulation Expansion rate Expansion rate  Simulation accuracy
year of S. alterniflora of P. australis %
A B A B A B
1997—2000 1 1 1 0 71.5 37
2000—2001 3 4 1 0 67.5 57
2001—2002 3 4 1 1 75.0 71
2002—2003 | 4 1 | 3.0 67 L
2003—2004 1 5 1 1 70.0 57 8
CA
3.2
CA
1997 255.08 hm’ 2004
1 822.53 hm®. 1997 5 hm’
2 m
2000
2001
2
1 1997— %
2000 2000—2001 2001—2002 2002—2003  2003—

2004
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