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Abstract

In terms of the importance of management action a nd regular assessment of water quality, this research was
El EOEAOAA xEOE OEA 1T AEAAOEOA T £ AOOAAI EOCEEI¢C A .71)3 O
makers to assess water quality, where Ismailia Canal was taken as a case study. Pr imarily, literature in the field of
water quality was reviewed. Water samples were extracted and water quality data in Ismailia Canal Catchment were
assembled for the period 2008 -2016 and analyzed. A NWQISwas tooled to access the assembled data and trans form
them to accessible information that could be visualized, from which thematic maps were produced. Finally,
conclusions were deduced. In addition, recommendations for future researches and Engineering practice were
suggested.
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INTRODUCTION

Egypt is facing a double folded problem. The fiitsis challenged by exponential population increase. The second, this increase is
accompanied by environmental degradation. However, there is arines&aising economic growth in Egypt. Accordingly,
management and regular assessment of water qualityed these challenges are essential. Accordingly, this research was
commenced with the impartial of establishing a NWQI S fANa
to assess water quality, where Ismailia Canal was selectedchtoalse study.

Ismailia canal is 128 km long with a depth that varies between 1 and 3 m. Its width ranges between 30 and 70 m. The ce
discharge ranges betwe&85 and440 m3 /sand it serves 349440 ha.

The research investigation phases are presesgdallows:
Literature review in the field of water quality
Water sampling and data assembly

NWQIS and visualizing information

Producing thematic maps

Conclusions andecommendations
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LITERATURE REVIEW

Literature in the field of water quality wasviewed, from which it was clear that many researchers investigated the water quality.
Among them, for examplere, as follows:
Sanders (1998) stated that the water quality is a limiting factor for being used in different purposes.
1 Lu, Zhi Chen and Wenquahiu (2014) developed a GlSeutrophication assessment module and a graphical user
interface (GUI). It integrates fuzzy risk calculation and heavy metal risk evaluation. It presents the resultscasiedlor
maps indicating risk levels.

Australian Journal of Basic and Applied Sciences
ISSN: 19918178, EISSN: 2308414



mailto:dr.ghonem@hotmail.com

2
Citation: Habash A., Ahmed H. Mahmoupéssessing Water Qualityy Establishinga National Water Quality Information System Case Study: Ismailia Canal
Australian Journal of Basic and Applied Sciences, 13¢30.1DOI: 10.22587/ajbas.2019.13.3.1

1 M. Shaban et al(2010)carried a research thedlied on a tool to design a framework for eeffective pollution control
measures, where GI'S support decision support systems

1 Shaban (2017assembled data collected for the period 20003 for EFSalam Canal and achieved a percentile analysis
to facilitate better handling of data.

1 Ahmed Habash et al. (2018)ilor-made protocol for assessing water quality of irrigation canals: Case study of El
Nubaria cana Egypt.

1 Mohsen and El Gamm#2015) achieved a statistical analysis adapted to water quality monitoring.

1 Abdel Gawad et al. (2005hvestigated water quality in Balaqgar Drain in the Eastern Delta of Egypt. They used
principal components anal yslysi §&i PCHAO@A@.Nd hierarchical

1 Camacho et al. (2015)vestigated water quality in India, where they implemented HCA and PCA.

1 Viswanath et al. (2015assessedhe groundwater quality of Kozhikode City, Kerala, India, using multiple linear

regressions.

WATER SAMPLING AN D DATA ASSEMBLY

Datawereassembled from Ismailia Canal; figures (1) and (2), during the period ZII0 at different locations; table (Blso,

the samples were analyzed according to the Standard Methods for the Examination of Water and Wasteredtes, sampling
frequency was 12 at all monitoring locations in Ismailia Canal. In addition, the selected sites for water sampling vire at po
source pollution and mixing locations in order to assess pollution loads along the canal.

The water quanttywas measured by Acoustic Doppler Current Profile
water velocities in layers according to the defined acofrstipiency talefine 34 water quality parameters, such as:

microbiological parameters, oxggrelated parameters, nutrients oas, extended cations, metatsace elements, salinity,
macraions, temperature and PH.
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Figure (2) Layout map of Ismailia Canal with selected monitoring sites

Table (3: Samplingsites of Ismailia canal

Code E N Canal Name Catchment
NI34 31.24292 | 30.10579 | Ismailia Intake
El10 31.3177 30.19357 | Ismailia From the source to about 20 Km
El11l 31.57557 30.41808 | Ismailia From the source to about 50 Km
El12 32.26735 | 30.58745 | Ismailia Before the station of drinking water at Ismailia city
El20 31.70678 | 30.54008 | Ismailia Ismailia canal after 70 km from the source
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NWQIS AND VISUALIZING INFORMATION

Water samples were analyzethd an NWQIS for assessing water quality was tooled. The basic idea of the NSAtQIi®Rerge

some of the previous statistical analysis tools to produce results relative to the specific monitoring objectives. €hislaasur
consistencyin case they were assembled from different origins and were analyzed by different entities.

NWQIS was developed with the Python language. It was tooled to facilitate data representation and analysis. NWQIS is an oj
source that provides fasfficient numerical so as statistical analysis. It is widely used. It could provide spatial data representatiol
of water quality status; could perform quick statistical analysis for water quality data and could present the main easults i
easily savedorm. Its script executes multiple tasks without intermediate data manipulation. Its main script workflow is presente
the n figure (3). It includes descriptive statistics, percentile analysis and pollutant load representation by BhiskedPRAbts.

NWQIS provides a map to the water quality status for the clustered parameters; figure (4). This would assistagelisyand
government personnel.

It is worthy of mentioningthat NWQIS was designed accorditigthe Egyptian WQ standards for irrigatioanals. It was tooled
via 5 phases, as follows:

1 Phase (1): Descriptive statistics and comparison with standd@dsing this phase, descriptive statistics and comparison
to national quality standards (Law 48 for 1982 and its amendment @@t8¢arried outto provide statistical data (i.e.
Max., Min., Mean, Median, Range and Standard Deviation).

1 Phase (2): Pollution LoadsAll through this phase, the relative importance of each tributary as a point source to the
Ismailia Canal in terms of water pollutiooads was identified to the period 2002016 through boxplots to the reuse
pumping stations (i.e. Dilengat Extension;Btlstan, ElUmoum 3 and Drain 3.

1 Phase (3): Percentile Analysis (PA)hroughout this phase, PA is achieved to assess pollution Eviie monitored
locations against national quality standards (Law 48 for 1982 and its amendment 2013), where they are representec
box plots.

1 Phase (5): WQ MappingDuring this phase, NWQIS works with the selected parameters to perform analysisaad c
shape files; figure (5), where a simple function uses the predefined water quality allowable limits to define the stat
classification at each monitoring station (i.e. Normal, Accepted, Moderate and Severe); takifeo(NWQIS performs
graphica representation and mapping of proposed selected results from its interface; figure (6).
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Figure (3) Workflow a NWQIS script tool
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Figure (4)NWQIS, selection of parameters to be clustered
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Figure (5) Created shape files to map water quality parameters at the selected sites

Table (3: ClassificationTerms

Classification Normal Accepted Moderate Severe
BOD (mg/l) 0-5 6 7-10 > 10
COD (mg/l) 0-9 10 11-20 > 20

PH 7.5 6.5-8.5 6 <6
TDS (mg/l) 0- 400 500 600- 1000 > 1000

& DRI WQ Monitoring GIS Viewer

Choose the elements for shapefiles creation :
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o)

Return to Main Window

Choose the rule/Art. to consider in analysis :
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FAQ Limits

Create Shapefies!

Figure (6)NWQIS interface for selections and shape files creation
RESULTS AND DISCUSSIONS

The output of NQWIS was obtained and analyzed, for the 5 phases, as follows:

1 Phase (1): Descriptive statistics and comipan with standardsThe results of this phase determined the water quality
along Ismailia Canal; table (3). From the table, it was clear that the water quality was within limits of Articles no. 51 an
no. Forty-nine of Egyptian law 48 for the year 1992daits amendment for the year 2018so, the table provided an
annual descriptive statistics to the monitoring sites (i.e. WI01, WI03, WI16, WNO3 and WN13), where the mean value ¢
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the BOD was 18 mg/l, at WI01, COD was 26 mg/l, pH was 8.3 and TDS was @453 milar results were obtained for

the other monitoring locations. On the other hand, it was noticed that the salinity increases at WNO3 so as WN13, whi
indicated that the lonterm reuse for irrigation is not possible without adequate drainage.hdgolevels of BOD5 and

COD were observed in drainage water. However, their concentration exceeded the limits; figures (7) to (10).

Phase (3): Percentile Analysi§he results of this phase signpost that the Percentile analysis for (WI14), (WI16) and
(W101) complied with national quality standards (Law 48 for 1982 and its amendment 2013) in terms of BOD, COD

DO and TDS;

figures (12) to (15).

Phase (5): WQ Mappindtheresults in this phase indicated the BOD statuswlee mostly high, while the CD, DO

and TDS were within limits along Ismailia Canal; figures (16) to (19).
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Figure (11) Comparison with standards for monthly measured WQPs. NL34 location
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Figure (13) Frequency/percentile analysis for monthly measured WQPs. EI11 location
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Figure (14) Frquency/percentile analysis for monthly measured WQPs: EI12 location
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Figure (15) Frequency/percentile analysis for monthly measured WQPs: NL34 location
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