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Study on the Pulse Stability of the Succession of the
Lacustrine Ecosystem in the Sheng-Mi Lake, Nau-An,
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1. Department of Natural Resouces, National Ilan University

Abstract

”Pulse” means “alternation of the gradual build-up of production and a short period of frenzied consumption that
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recycles materials for another cycle of production and consumption”. Odum (1969) proposed the “Pulse Stability” theory,
that pulses maintain an ecosystem at some intermediate point in the developmental sequence, resulting in a compromise
between youth and maturity.

The Sheng-Mi Lake is located in Nan-Au Natural Reserve, North Taiwan, surrounded with a well-developed virgin
forest. According to the vegetation succession theory, the Sheng-Mi Lake was gradually silting up, would success to the
Willow-Alder vegetation type in 40 years, and eventually would become a forest system. However, according to the “pulse
stability” theory, the lake may maintain its current status due to the pulses caused by frequent storms and typhoons, the
typical weather types in Taiwan.

The possible succession of the Sheng-Mi lake ecosystem was studied using the recent remotely sensed data from
1980 to realize the temporal changes of the areas of the open water and different vegetation types in the lake. The results
showed a near 20-year cycle of the area changes of the open water and vegetation types. The relation between the open
water area verse time could be regressed as a cosin function within 3% estimated errors.  Therefore, the “pulse stability”
can be considered as appropriated in a time scale of decades in the Sheng-Mi lake. Frequent storms and typhoons is the
typical weather pattern in Taiwan, so the influence of pulses caused by them should be normal to the wetlands in Taiwan.
The conservation and restoration of the Taiwan wetlands should well consider the mechanism of pulses.

Key words : Pulse Stability, Succession of the Lacustrine Ecosystem, Sheng-Mi Lake, Complex System, Systems Ecology
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for the Sheng-Mi Lake
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Table 2 Wetland vegetation indicators and their
hydrological characteristics. (Tiner,1999)
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] L~ dnf 8610 8190 9230 11690 8450 8750 9180 12850
AR 11350 13870 10490 6370 10230 9760 7520 -
[ £ 10750 6160 8630 8620 10590 9780 13400 -
[k A 4 2840 2760 3700 5650 4050 3890 2850 -
# 5 [pISRL I ATRTE R AR o
Table 5 The estimated area of the open water in the Sheng-Mi Lake
=+ 1980 1982 1985 1993 2002 2003 2005 2006
HEfh 8753.7 84323 91259 117153 84323 85147 91259  9595.0
HERE 7 8610 8190 9230 11690 8450 8750 9180 12850
FES 143.7 242.3 -104.1 25.3 -17.7 -235.3 -54.1 -3255.0
Ry 1.67% 2.96% -1.13% 0.22% -0.21%  -2.69%  -059%  -25.33%
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