Design of a Water quality monitoring network for the Akaki Rivers in Addis Ababa, Ethiopia  
 Abstract
 An important means of characterizing the health of streams is through measurement and assessment of the different chemical, physical and biological parameters. Thus cost effective and targeted water quality monitoring programs are required for proper assessment, restoration and protection of them. This research reports on the development of water quality monitoring for the Akaki Rivers in Addis Ababa, Ethiopia, in the eastern part of Africa. In this catchment, anthropogenic influences as well as natural processes are responsible for the degradation of surface waters and impairing of their use for various purposes. For the determination of the quality of water, various physico-chemical, biological and microbiological characteristics of 25 sites were studied in November, 2007 and January, 2008. Ecological parameters like dissolved oxygen (DO), pH, Nitrate (NO3-N), phosphate (PO4 3--P), Ammonia (NH3-N), biochemical oxygen demand (BOD5 20), chemical oxygen demand (COD), heavy metals, faecal coliforms and macro invertebrates were analyzed in-situ or in the laboratory and were compared with standard limits to investigate the influence of different sources of pollution for the final condition of the water. For that, the WHO, USEPA and STN 75 7221 guidelines for surface water quality were used. The obtained results indicate that almost all sites have low DO concentration, high number of faecal coliforms and elevated organic loads derived from discharge of untreated waste water, whichis responsible for the deterioration of water quality, heavy metals and low benthic macroinvertebrate taxa. The concentration of parameters like COD and BOD5 showed an increase in January compared to November, indicating that there was no dilution from rain water during this period. It was also found that it is possible to apply biological investigations using benthic macroinvertebrates for assessment of water quality condition,but additional investigation is required to adapt the index scoring to tropical ecosystem since it was developed for temperate environments. Aiming at a better understanding of water quality trends and a better water quality management, a systematic water quality monitoring network composed of 18 stations was proposed. Ambient, operational, effluent and early warnings are the main monitoring types recommended.
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