
1) Environmental outcome at the watershed level

2) Profit maximization at the farm level

3) Program efficiency

Selection and placement of conservation practices to 
optimize:

CEAP Objective 4
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The technology T may be built from the data
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Profit Maximization 



Profit Maximization with Undesirable Outputs, b = 1,…,I
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Profit Maximization at the Watershed Level
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Multiple Objective DEA
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Environmental outcome at the watershed level

Profit maximization at the farm level

Program efficiency



Optimization Methods for Multiple Objectives

Classical methods

No preference

Posteriori

A priori

Interactive

Evolutionary methods



Flowchart of Working Principle of a Genetic Algorithm
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Parallelization of Evolutionary Algorithms 
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NFSPRC Beowulf Cluster

• 24 Pentium 4 processors (2.4 GHz)      
processor, 1 GB of RAM,– 12 with
hyperthreading technology

• 24 port, 1 Gbit/s (gigabit/second)
ethernet switch

• Integrated INTEL 10/100/1000 
Mbps NIC

• 24 ports - KVM switches

• Linux, Fedora Core2, kernel version 
2.6.5smp



Cluster Software



Implementation of GA



Location of the Calapooia watershed



Auto-calibration of SWAT, Stream Flow on the Calapooia River
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Change in speed of calculation / processor



NSGA-II estimate of the Pareto optimal set for multiple 
objective minimization of driven and nondriven error



Selection from Pareto optimum set



CEAP-ARS Deliverable

Basin Revenue
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