14.2

(a)

If the goal was to minimize sediment production while harvesting some timber volume, one would develop an objective function where the decision variables are the choices of managing roads over the planning horizon, and the coefficients for these decision variables reflect the potential sediment production from that road given the type of management that might be applied.  

For example,

Sediment contribution from roads by management option.
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The objective function may the be formulated as:

minimize


A X1,1

B X1,2

C X2,1

D X2,2

E X3,1

F X3,2


........

Of course, the costs of transporting the timber volume would be reflective of the road management option used, and here we might assume that it may cost more to use central tire inflation than to not use it.  And, some logic would need to be developed to ensure that only one road management option is selected for each road.

Since we require a minimum amount of volume to be produced, we could add a constraint to the formulation requiring the total volume harvested to be greater than some minimum volume.

(b)

If the goal was to minimize logging and road management costs, the coefficients in the objective function would be costs related to logging certain management units and for using certain roads.  A constraint would need to be developed so that the sediment produced from the management plan never exceeds some maximum sediment level.

