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The dynamical simulation of the effects of human activities on species diversity: A
case study of the effects of human-caused habitat destruction on waterfowls’ species

diversity in Honghu wetland

LIU Hui-Yu', LIN Zhen-Shan'" , ZHANG Ming-Yang’ (1. College of Geography Science, Nanjing Normal University, Nanjing 210097,
China; 2. Institute of Subtropical Agriculture, CAS, Changsha 410025, China) . Acta Ecologica Sinica ,2006,26(2) :432 ~ 438.
Abstract ; Population explosion and human activities especially the pressures of land use and habitat destruction on environment, is
one of the most important causes of the loss of species diversity. Species diversity is the bases of the survival and development of
human being. Therefore, the study on the effects of human activities on species diversity is a hot issue of global biodiversity
conservation. We have put forward a non-autonomous model of multispecies competitive coexistence model about the effects of
human activities which is the function of time. Moreover, we have studied dynamically the effects of human activities on species
diversity by simulating the response of species diversity of wetland waterfowls to human-caused habitat successive destruction as a
_case study. The simulated results showed that:

(1) When waterfowls are subject to successive habitat destruction, the responsive characteristics of superior-superior
competitors are different from those of inferior-inferior competitors. For superior-superior competitors, the abundances of them will ]
decline continually. The declining speed of more superior competitors is much higher than the less superior competitors because the
more superior a species is, the more sensitive to habitat loss it is, which leads to the competitive rank and dominance species
changing. For inferior-inferior competitors, the successive habitat destruction will lead to lots of much inferior competitors go

extinet due to inadaptability to habitat loss and the rest oscillate quasi-periodically.
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(2) When habitat destruction stop, for superior-superior competitors, the originally more superior competitors still decline
continually and die out at the end, and originally less superior competitors keep as the dominance species; for inferior-inferior
competitors, many inferior competitors will go extinct quickly, and the rest will oscillate quasi-periodically. All the living ;pecies
will come to a new equilibrium after about 3000yr.

As mentioned above, although habitat destruction stop, some species still go extinct, which reveals there is a time debt for
species extinction to respond to past habitat destruction, that is to say, there are some “living dead” species in present destroyed
habitat. Se more and more attentions must be taken to it from conservation bielogists, or else, the number of endangered species
will be underestimated and further the development of effective decision-making of biological conservation are affected
disadvantageously .
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Table 1 Change of total area, waterfowls' species diversity and dominance species in Honghu wetlang!'~1*)

FA} Year
M B Ttem
1950 1953 1967 1979 1982 1997
B # Area(km’) 760 712.42 612.44 353 355 395.5
7K 18 4 # 8 Number of waterfowls 106 87 39
R mE SR RE HFWN R BT
Dominance species Anser cygnoides, Anser fabalis, A.anser Fulica atra, G. gallinago Fulica atra
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D(t) = 0.0159: - 0.0253 @)
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Fig.2 Responses of species diversity of superior-superior competitors(a) and inferior-inferior ones(b) to successive habitat destruction (D(t) = 0.54)
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Fig.3 Responses of species diversity of superior-superior competitors (a) and inferior-inferior ones (b) after habitat destruction stop, where P1, P2, P3,--,

P56 denote species 1, 2, 3,---,56 ranked by competitive abilities
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