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Fig. 1 Sustainability of resource utilization (after Niu Wenyuan)
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ON THE SUSTAINABLE RESOURCES
MODEL IN MOUNTAIN AREA

Ai Nanshan® Li Guolin Li Hougiang
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Wang Yigian Zhang Jianping
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Abstract

According to the Man-Earth Synergetics,a sustainable utilization model of renewable natural
resources is given.

If the man-resource dynamic system is expressed by the differential equation .
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dz/dt = g(z) — u(t)

where r=z({),being resource value in t,is the state variable,u=u({) ,being resource utilization
rate in t,is the control variable,g(z) is resource renewable rate and can be written in a logistic
function,g(z) =ra(1—z/k)
When the aim is to determine an allowable resource utilization rate »* (1) ,the evaluated z* will
be a solution of the equation .
dp(z)/dz = 6[p — C(2)]
where p is the price and C(z) is the cost of resources,d is discount rate,and

plz) = g(@)[p — C(@)]

The sustainable resource utilization model is

Unmin ifz<z*
ut (1) ={7‘z(1—-z'/k) ifz=1z"
Umax ifz >z

Key words sustainable development, renewable resource, man-earth synergetics, resource

utilization
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