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The dynamical simulation of the effects of human activiti
es on species diversity: A case study of the effects of hu

man-caused habitat destruction on waterfowls' species d
iversity in Honghu wetland

LIU Hui-Yu!, LIN Zhen-Shan!*, ZHANG Ming-Yang?

1.College of Geography Science, Nanjing Normal University, Nanjing 21009
7, China;
2. Institute of Subtropical Agriculture, CAS, Changsha 410025, China

Abstract Population explosion and human activities especially the pressures of land use and habi
tat destruction on environment, is one of the most important causes of the loss of species diversit
y. Species diversity is the bases of the survival and development of human being. Therefore, the st
udy on the effects of human activities on species diversity is a hot issue of global biodiversity cons
ervation. We have put forward a non-autonomous model of multispecies competitive coexistenc
e model about the effects of human activities which is the function of time. Moreover, we have stu
died dynamically the effects of human activities on species diversity by simulating the response o

f gpecies diversity of wetland waterfowls to human-caused habitat successive destruction as a cas
e study. The simulated results showed that:

(1) When waterfowls are subject to successive habitat destruction, the responsive characteristic

s of superior-superior competitors are different from those of inferior-inferior competitors. For su
perior-superior competitors, the abundances of them will decline continually. The declining spee

d of more superior competitors is much higher than the less superior competitors because the mor
e superior a speciesis, the more sensitive to habitat lossit is, which leads to the competitive ran

k and dominance species changing. For inferior-inferior competitors, the successive habitat destru
ction will lead to lots of much inferior competitors go extinct due to inadaptability to habitat loss a
nd the rest oscillate quasi-periodicaly.

(2) When habitat destruction stop, for superior-superior competitors, the originally more superio

r competitors still decline continually and die out at the end, and originally less superior competitor
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s keep as the dominance species; for inferior-inferior competitors, many inferior competitorswill g
0 extinct quickly, and the rest will oscillate quasi-periodically. All the living species will comet

0 anew equilibrium after about 3000yr. As mentioned above, although habitat destruction stop, s
ome species still go extinct, which reveals there is atime debt for species extinction to respond t

0 past habitat destruction, that is to say, there are some “living dead" speciesin present destroye
d habitat. So more and more attentions must be taken to it from conservation biologists, or else, t
he number of endangered species will be underestimated and further the development of effectiv

e decision-making of biological conservation are affected disadvantageously.
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