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ABSTRACT
To complete the previously information issued on the feasibility study and some technical challenges identi-

fied from the application of bacterial technology, this study presents another characteristics of numerical 

output as the bacterial growth is now also limited to ammonium nitrogen and water temperature. Based on 

the results obtained, it is found that the degradation of readily biodegradable COD will be much slower be-

cause of lower bacterial growth. At certain period, the COD concentration will increase and be plotted 

higher later on compared to the model which is limited only to substrate and oxygen. Besides the 

ammonium nitro-gen, other parameters i.e. particulate products from COD decay and particulate degradable 

organic nitrogen will also increase soon after certain time. Considering the increase of ammonium nitrogen 

as it is also con-verted to nitrate nitrogen, it can be predicted that some algae may show up during the 

treatment processes. When the model is simulated under different water temperature, slower 

biodegradation process is presented at lower water temperature. Because the bacteria grow better at 

higher water temperature, more oxygen is then required. Finally, from this study, it is also identified that 

the artificial mixing and addition of oxygen at initial stage of treatment will considerably influence the 

restoration. 

KEYWORDS
Stream Restoration, Bacterial Technology, Polluted Urban Streams, Numerical Modelling, MATLAB 

Cite this paper
D. Yudianto and Y. Xie, "Influences of Limited Ammonium Nitrogen and Water Temperature on the Urban 

Stream Restoration Using Bacterial Technology – View from the Perspective of Numerical Modelling," Journal 

of Water Resource and Protection, Vol. 2 No. 3, 2010, pp. 227-234. doi: 10.4236/jwarp.2010.23026.  

References

OPEN   ACCESS  

[1] K. V. Ellis, “Surface water pollution and its control,” the Macmillan Press Ltd, London, 1989. 

[2] G. H. Jirka and V. Weitbrecht, “Mixing models for water quality management in rivers: Continuous 

and instanta-neous pollutant releases,” in P. M. Rowinski and W. Czernuszenko, Eds., “Water 

quality hazards and disper-sion of pollutants,” Springer, New York, pp. 1–34, 2005. 

[3] M. Campolo, P. Andreussi, and A. Soldati, “Water qual-ity control in the river Arno, technical note,” 

Water Re-sources, Vol. 36, No. 10, pp. 2673–2680, 2002. 

[4] P. R. Kannel, S. Lee, Y. S. Lee, S. R. Kanel, and G. J. Pelletier, “Application of automated QUAL2Kw 

for wa-ter quality modeling and management in the Bagmati River, Nepal,” Ecological Modelling, Vol. 

202, No. 3–4, pp. 503–517, 2007. 

[5] D. Yudianto and Y. B. Xie, “The feasibility of bacteria application for treating the polluted urban 

stream from the perspective of numerical modelling,” in Press for Polish Journal of Environmental 

Studies, 2010. 

[6] I. Gupta, S. Dhage, A. A. Chandorkar, and A. Srivastav, “Numerical modeling for thane creek,” 

Environmental Modelling and Software, Vol. 19, No. 6, pp. 571–579, 2004. 

● Open Special Issues

● Published Special Issues

● Special Issues Guideline

JWARP Subscription

Most popular papers in JWARP

About JWARP News

Frequently Asked Questions

Recommend to Peers

Recommend to Library

Contact Us

Downloads: 402,256 

Visits: 1,010,148 

Sponsors, Associates, and 
Links >>



[7] A. K. Misra, P. Chandra, and J. B. Shukla, “Mathematical modeling and analysis of the depletion of 

dissolved oxy-gen in water bodies,” Nonlinear Analysis: Real World Applications, Vol. 7, No. 5, pp. 

980–996, 2006. 

[8] M. Green, I. Safray, and M. Agami, “Constructed wet-lands for river reclamation: Experimental 

design, start-up and preliminary results,” Bioresource Technology, Vol. 55, No. 2, pp. 157–162, 

1996. 

[9] S. R. Jing, Y. F. Lin, D. Y. Lee, and T. W. Wang, “Nu-trient removal from polluted river water by using 

con-structed wetlands,” Bioresource Technology, Vol. 76, No. 2, pp. 131–135, 2001. 

[10] D. F. Juang and P. C. Chen, “Treatment of polluted river water by a new constructed wetland,” 

International Jour-nal of Environmental Science and Technology, Vol. 4, No. 4, pp. 481–488, 2007. 

[11] J. B. Zhou, M. M. Jiang, B. Chen, and G. Q. Chen, “Emergy evaluations for constructed wetland and 

con-ventional wastewater treatments,” Communications in Nonlinear Science and Numerical 

Simulation, Vol. 14, No. 4, pp. 1781–1789, 2007. 

[12] Z. M. Chen, B. Chen, J. B. Zhou, Z. Li, Y. Zhou, X. R. Xi, C. Lin, and G. Q. Chen, “A vertical subsurface-

flow constructed wetland in Beijing,” Communications in Nonlinear Science and Numerical 

Simulation, Vol. 13, No. 9, pp. 1986–1997, 2008. 

[13] H. S. Cheng, M. K. Yusoff, B. Shutes, and M. Mansor, “Nutrient removal in a pilot and full scale 

constructed wetland, Putrajaya city, Malaysia,” Journal of Environmental Management, Vol. 88, No. 

2, pp. 307–317, 2008. 

[14] Q. Y. Nie, Y. B. Xie, J. Zhuang, and L. L. She, “Cyano-bacter ia control using microorganism,” World 

Sci-Tech Research and Development,” Vol. 30, No. 4, pp. 430–432, 2008. 

[15] J. Liao, Y. B. Xie, X. C. Zong, and G. J. Cao, “Pilot study on treatment of complicated chemical 

industrial effluent with CABRM process,” Pollution Control Technology, Vol. 21, No. 1, pp. 11–15, 

2008. 

[16] D. Yudianto and Y. B. Xie, “Numerical modelling per-spectives on the identification of initial 

challenges of polluted urban stream restoration using bacterial tech-nology,” Submitted to 

International Journal of Environ-mental Research, unpublished. 

[17] Q. H. Wu, R. D. Zhang, S. Huang, and H. J. Zhang, “Ef-fects of bacteria on nitrogen and phosphorus 

release from river sediment,” Journal of Environmental Sciences, Vol. 20, pp. 404–412, 2008. 

[18] J. Kiusalaas, “Numerical method in engineering with MATLAB,” Cambridge University Press, New 

York, 2005. 

[19] S. M. Libelli, G. Pacini, C. Barresi, E. Petti, and F. Sina-cori, “An interactive georeferenced water 

quality model,” in Proceedings of the Fifth International Conference on Hydroinformatics, IWA 

Publishing and the Authors, Car-diff, UK, pp. 451–456. 2002. 

[20] E. Holzbecher, “Environmental modelling using MAT-LAB,” Springer, Berlin, 2007. 

[21] M. Yuceer, E. Karadurmus, and R. Berber, “Simulation of river streams: Comparison of a new 

technique with QUAL2E,” Mathematical and Computer Modelling, Vol. 46, No. 1, 2, pp. 292–305, 

2007. 

[22] D. Yudianto and Y. B. Xie, “Contaminant distribution under non-uniform velocity of steady flow 

regimes,” Journal of Applied Science in Environmental Sanitation, Vol. 3, No. 1, pp. 29–40, 2008. 

[23] D. Yudianto and Y. B. Xie, “The development of simple DO sag curve in lowland non-tidal river using 

MAT-LAB,” Journal of Applied Science in Environmental Sanitation, Vol. 3, No. 2, pp. 80–98, 2008. 

[24] D. Yudianto and Y. B. Xie, “A comparison of some nu-merical methods in solving 1-D steady state 

advection dispersion reaction equation by using MATLAB,” Online Published in Civil Engineering and 

Environmental Sys-tem, In Press for 2010. 

[25] S. M. Kashefipour and R. A. Falconer, “Longitudinal dispersion coefficients in natural channels,” 

Water Re-search, Vol. 36, No. 6, pp. 1596–1608, 2002. 

[26] S. Wallis and R. Manson, “On the theoretical prediction of longitudinal dispersion coefficients in a 

compound channel,” In W. Czernuszenko and P. M. Rowinski, Eds., “Water quality hazards and 

dispersion of pollutants,” Springer, New York, pp. 69–84, 2005. 




