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The resolution of optimization problems dealing with engineering infrastructures such as electric, gas, roads,
communication and water networks is very complex and require the use of powerful optimization tools.
Decision-making on this type of infrastructures should consider aspects as financial viability, network robustness,
environmental concerns, etc... Therefore, these are intrinsically multiobjective optimization problems with
conflicting objectives and their resolution by optimization methods is nowadays one of the most active areas in
operations research. The optimal design of WDNs has been studied by numerous researchers as well confirmed in
the extensive literature review of Mala-Jetmarova et al. (2018) with 124 papers where it is also noticed that the
optimization of WDNs is essentially a multiobjective problem. There is a large body of literature dedicated to the
use of Multiobjective Evolutionary Algorithms (MOEAs), but in most of studies the performance was not truly
compared with other algorithms by means of a vast number of case studies. This kind of analysis was executed by
Wang et al. (2015) that compare the performance of 5 algorithms (NSGA-II, -MOEA, -NSGA-II, AMALGAM
and Borg), on the resolution of an optimisation model including two objectives (cost minimisation and resilience
index maximisation), using the same computational effort in all the 5 algorithms in twelve benchmark case studies
of different nature and with different complexities.
In contrast with MOEAs algorithms, there are few Multiobjective Simulated Annealing (MOSA) based techniques
applied to the optimal design of WDNs. This work proposes an improved MOSA that is an enhanced version of
the algorithm presented in Marques et al. (2018). An archive guided approach is implemented and the concept
of domination status, as defined by Bandyopadhyay et al. (2008), is used. Comparisons of diverse ways to build
candidate solutions for functions evaluation are analysed for different case studies. The results include also the
comparison of the application of different MOEAs and this new MOSA to some benchmark case studies (as
in Wang et al. 2015). It can be noticed the significant improvement on the number of non-dominated solutions
obtained and the more balanced coverage of the Pareto front.

Bandyopadhyay, S., Saha, S., Maulik, U., and Deb, K. (2008). A Simulated Annealing-Based Multiobjec-
tive Optimization Algorithm: AMOSA. IEEE Transactions on Evolutionary Computation, 12(3), 269–283.
doi:10.1109/TEVC.2007.900837
Mala-Jetmarova, H., Sultanova, N., and Savic, D. (2018). Lost in Optimisation of Water Distribution Systems? A
Literature Review of System Design. Water, 10(3), 307. doi:10.3390/w10030307
Marques, J., Cunha, M., Multi-objective simulated annealing algorithm for the design of water distribution
networks, 13th International Conference on Hydroinformatics (HIC 2018), Palermo, Italy, 1-6July 2018
Wang, Q., Guidolin, M., Savic, D., & Kapelan, Z. (2015). Two-Objective Design of Benchmark Problems of a
Water Distribution System via MOEAs: Towards the Best-Known Approximation of the True Pareto Front. Journal
of Water Resources Planning and Management, 141(3), 04014060. https://doi.org/10.1061/(ASCE)WR.1943-
5452.0000460


