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"Ov=xOW |UQQ@ |Oa@ xO w |Oa@ wO |=yCr=L QO Ackley

|WRwt; |=yxO=O ?wN |DkO =@ SVM pOt '11 |r= 4 |=ypmW j@=]t
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'hOy `@=D |ak=w Q}O=kt Q@=Q@ QO SVM pOt |HwQN Q}O=kt Q=Owtv "11 pmW
"Ackley-10D `@=D uwtR; |=yxO=O T=U=Q@

PSO sD} Qwor= "3
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\QW |Q=QkQ@ Q@ ptDWt �NFP� u=} QH |xm@W sD} Qwor= Ow}k u}vJty w PSO

|v=tR s=o Qy QO xm@W |=yp=v=m QO u=} QH |=yu=Qm OwOL u}vJty w |oDUw}B
"OvDUy
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w wmax = 1 2; wmax = 0 1 %=@ Q@=Q@ sD} Qwor= ?}=Q[ Q}O=kt w xQP 10 =@
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1. support vector machines
2. meta-model management
3. quadratic response surface
4. Bayesian
5. Stochastic response surface
6. radial bases functions
7. adaptive neural network AG (ANGA)
8. SVMs
9. radial basis function (RBF)
10. quadratic program
11. grid search
12. data
13. particle systems
14. priority-base
15. network 
ow programming (NFP)
16. srid search
17. generalization
18. over-training
19. mean squared error (MSE)
20. average absolute error (AAE)
21. maximum absolute error (MAE)
22. on-line
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Abstract

Basin-scale river basin simulation models are vital tools
in assessing and quantifying large-scale water resource
systems performances under di�erent scenarios. How-
ever, simulation models are not capable of doing multi-
period optimization for optimal planning and manage-
ment purposes. Linking river basin simulation models
to multiperiod optimization algorithms could be a rem-
edy to such shortcoming. Nevertheless, large-scale river
basin models, when used as the simulation model of an
optimization algorithm, may face di�culties, in terms of
the needed time for combined optimization-simulation
models to run. The more hydrologic and socio-economic
processes to be addressed in the simulation model, the
more the computational burden of the combined model
would be. Meta-modeling is one of the useful approaches
to dealing with this di�culty, where a fast-running ap-
proximate model, called meta-model, replaces the exact
simulation model. This study presents application of
the particle swarm optimization (PSO) algorithm, linked
to the MODSIM decision support system (DSS), as a
river basin simulation model, resulting in the integrated
PSO-MODSIM optimization-simulation model, for solv-
ing basin-scale water allocation problems. The devel-
oped model was applied to the problem of optimal wa-
ter resource development plans, as well as optimal water
allocation of the Atrak River Basin, as a real case study
in north-east Iran. Where there are serious competi-
tions between upstream and downstream provinces of
the basin in utilization of available water resources. The
objective function of the model, which consists of de-
sign variables; i.e., reservoir capacities, and operational;
i.e., priority numbers of reservoir target levels, was cal-
ibrated based on improving water allocation conditions
compared to a benchmark scenario, in which develop-
ment projects were not implemented. Since the inte-
grated model was time consuming, support vector ma-
chines (SVMs) were used as a meta-model to develop the
PSO-MODSIM� SVM model, in which an SVM-based

surrogate model replaces MODSIM. The performance of
the PSO-MODSIM, PSO-MODSIM� SVM and another
model, with a meta-model of arti�cial neural network
(ANNs) type, were analyzed and compared through their
application to optimal water allocation and planning wa-
ter resource development projects in the basin. Before
using SVMs as a meta-model, we �rst showed how well
they perform in approximating benchmark multidimen-
sional mathematical functions. Then, basin-scale opti-
mal water allocation problems were solved using sur-
rogate optimization techniques. Both SVM and ANN
models were able to approximate and represent the MOD-
SIM DSS reasonably. However, the results show that
SVM-based surrogate optimization has performed sat-
isfactorily in terms of both the quality of the solutions
and the saving in computational burden compared to
the model employing ANN as the meta-model.

Key Words: Water allocation; river basin; surrogate op-
timization; support vector machines.
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