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Preface

The Global Institute for Water, Environment, and Health (GIWEH), Geneva -
Switzerland and the International Center for Remote Sensing and GIS, Amman - Jordan, in
partnership with the University of Geneva - F.-A. Forel Institute, Geneva - Switzerland, the
University of Sidi Mohamed Ben Abdellah (USMBA), the Faculty of Sciences and Technology
of Fez- Morocco (FST - Fez), the University of Abdelmalek Essaadi - Morocco, University
Cady Ayyad, the Faculty of Sciences Semlalia of Marrakech, the Faculty of Sciences and
Technology Gueliz, the University of Abdelmaled Essaadi, of Tetouan and in collaboration
with the United Nations Environment Program (UNEP), the World Intellectual property
(WIPO), the United Nations Institute for Training and Research (UNITAR), will hold the
first of GIWEH’s Water Series conferences that will address multidisciplinary issues across
all areas of the global water and environment sector and will also focus on the issue of the
"Future prospective — Global Innovation Outlook on Water and Environment,” on 20%
November 2011 at the conference center in Marrakech- Morocco, devoted to Sustainable
Water Use and Management: Leading and Learning.

The future adequacy of freshwater resources in the global scale is difficult to assess,
owing to a complex and rapidly changing geography of water supply and use. Water
resources in arid and semi arid regions face globally the greatest pressure to meet growing
needs. The Middle East is “the most concentrated region of (water) scarcity in the world
and of vulnerability to water shortages”. Water scarcity becomes most acute when
considering demand and supply in the context of future socio-economic and natural
changes that may occur. The socioeconomic factor with the greatest potential impact is

population growth; the natural factor of greatest concern is climate change.



Environmental threats and challenges are continuously becoming a fact evident
and alarming. The global environmental crises affect every one of us. No one can escape
the global consequences of the environmental challenges.

Water security is not only a challenge of physical scarcity of water, but it is deeply
rooted in power, poverty, and inequality. There is a major difference in these two concepts
of an actual physical scarcity of water compared to lack of access to water due to
economical, political, social and environmental reasons. Beyond the challenges related to
the management of resource scarcity there are hydro - political and trans - boundary
considerations. The cycling of water exerts an important control on climate variability as
a result of its complex feedbacks and interactions with other components of the climate
system.

This conference aims to address challenge and inspire the water and environmental
community by sharing knowledge and best practice, which is at the heart of meeting key
global challenges. GIWEH - Environment conference is a series of continuous cycle of
symposiums, workshops and conferences aimed at bridging the gap between policy and
science in water and environmental management. The conference will be held at
Marrakech - Morocco from 20 to 24 November 2011 at the conference Congress palace of
Marrakech by stressing the need for leaders to innovate in different but interrelated
dimensions of water and environment management. The objectives are to identify patterns
of effective leadership for positive change through success stories.

There will be a mix of keynote speakers, offered papers, exhibitions and networking

opportunities that will make this the key event for water and environment professionals.
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Themes of the Conference:

1. Water and Environment Technology

- Environment Technology
« The promise of Technical Solutions
- Green technologies as Future Growth Engines (Ime&st in Green Economy)
o Renewable Energy,
o Transport, cities and fuel energy,
- Emerging water technologies
o Waste treatment technology,
Fromdripirrigation,
Water recycling,
Reclamation,
Wastewater reuse,
Water and sanitation rechnol ogy,
Desalination,
Water harvesting.

O O O o o o o

2. Water and Environment Security and Diplomacy

- Global, regional and local challenges (Transbound=sues),
- Strategies and policies (Local and regional),

« Assessing Needs vis-a-vis Rights,

- Hydropolitics,

- Negotiations and agreements,

« Third party role.

3. Environmental and water Management (Multidiscipljnaspects)

« Socio-economic constraints,

- Environmental Legisltion and its application,

- Physical material,

« Socio-centric vis a vis techno-centric solutions.

4. Geomatics, Remote sensing and GIS Technology ireMéaitd Environment Management.

- Applications of space-borne sensors for hydro-nretegical extremes,
- Water resources management and climate changestudi
- Improve international collaboration on scientifredatechnical research.

5. Climate Change and Global Warming.
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International Conference for Water Resources & Environment (ICWRE)

Relation Climate - Hydrology in the Mikkes basin (Morocco)

Kaltoum BELHASSAN

Geology department. Faculty of Sciences Dhar Mehraz
belhassankal@yahoo.fr
Mobile phone: 212 663-75-95-44.

This work studies the drought and its effects on the flow of the stream Mikkes
during the period 1968-2009. Mikkes basin is located at the northern center of Morocco. It
is limited on the North by Prerif and Prerif Ridges, on the South by the Middle Atlas
Tabular. The yearly approach of the P<2T ratio reveals a bad monthly distribution of
precipitations and a seasonal drought which is being observed especially after the Eighties
of the last century. Analysis of monthly medium flows between 1968 and 2009 shows a
rough oceanic system which is characterized by two hydrological seasons. First a period of
high waters in winters which is conditioned by the pluviometric contributions and a
second is a low water in summer which is conditioned by an evapotranspiration. The mode
of this River can be a pluvio-evaporal type. The positive correlation and proximity of
temporal fluctuations curves between the River flow and the piezometric level of Sais
phreatic aquifer outside flood periods, suggests the assumption of a supply - drainage
relationship between the aquifer and the River. The high deficit of the stream Mikkes
(between 1968-1979 and 1980-2009) is about 76% and could be the combined effect of

drought and exploitation of groundwater.

Key words: Mikkes basin, drought, pluviometry, evapotranspiration, flow, deficit.
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Hydrogen of Wadi Turbah, Saudi Arabia

Saleh Amer BAJABAA

Deputy Director, Water Research Center, KAU, Saudi Arabia
E-mail: saleh_bajabaa@hotmail.com

Wadi Turbah is located 130 km south east of Taif City, Saudi Arabia. The area of
study encompasses 19 kmZ2. The Wadi Turbah catchment basin, covering an area of 2,480
km?Z, ranges in elevation between 1,260 and 2,400 m above sea level. Wadi Turbah consists
of three major wadis (Wadi Aridah, Wadi Shuqub, and Wadi Buwwah). The average
precipitation is 337 mm/yr. Based on 18 years of data, total average runoff is 7.6 x 106 m3,
which is about 10 percent of the precipitation.

The aquifer in this area is alluvium along wadis. The aquifer which supplies Taif City
is unconfined and the average thickness of alluvial deposits is 14 m. Aquifer parameters of
the city area indicate the average transmissivity at Well Field A is 10,600 m?/day; specific
yield averages 0.17. For Well Filed B, the average transmissivity is 10,400 m2/day and
specific yield averages 0.10. Annual water consumption of Taif City from Turbah Basin is
approximately 50 percent of the safe yield. About 60 percent of the extraction of Taif City is
from Well Field A.

Resistivity and seismic studies exhibit general agreement with water-table
measurements. The resistivity method indicates relatively good agreement in predicting
bedrock depth, with a 2- to 4-m difference when compared with lithologic data.

Water quality in the study area is good at the present time. Measurements taken before and
after flooding indicate a substantial decrease in sulfate concentrations, indicating that
water which infiltrated into to the aquifer after the flood caused a dilution of sulfate.

Water demand for Taif City in 1999 will reach 1.04 x 10 m3/yr, causing an imbalance in
ground-water storage. The construction of retaining dams in the wadis could trap 7.56 x
106 m3 of runoff per year, extending the time available for infiltration and increasing the

recharge to the aquifer to compensate for the increased pumping rate.
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International Conference for Water Resources & Environment (ICWRE)

Harvest Water by Using Remote Sensing and GIS Techniques in
Nineveh governorate / Iraq

Ahmed Fahmi AQEEL (Ph.D physics / Remote Sensing)

Water Resources Studies Center for Northern Region Projects/
Ministry of Water Resource/Iraq
E-mail: ahmad_albanna@yahoo.com

For many years, peoples trying to speculate water to improve their civilized and
comfortable life. Rainfall considers as one of the most important source of water in drought
and semi-drought regions, sometimes it is the only source in these regions. During the past
years, human beings tried hardly to develop strategies for harvesting water, utilizing all
their gained experiences and knowledge. Also many branches of sciences are employed for
this purpose. In this project, three scientific tools have been integrated and conducted to
accomplishing harvest water. These tools were: Remote Sensing (RS), Image Processing (IP)
and Geographic Information System (GIS). Each of these tools has been directed to perform
certain required part of the project.

In Iraq, there are large regions suffering water scarcity and water shortages. For
example, Nineveh governorate. It is almost plain land with few small valleys and few
plateau or highland. This region is regarded as to be semi-dry or drought region. Thus,
harvesting seasonal rain sources seem to be possible solutions for future demands for
water supply.

Digital Elevation Model (DEM) and topographic map (scale 1:100000) for the
studied region have been coupled with natural satellite ETM+ and SPOT scenes to buildup
the required database for GIS environment and analyses which is include; Spatial Analysis,
Attribute Analysis, Terrain Analysis, 3D Analysis beside Watershed Analysis. The result of
these analyses are getting forbidden regions (i.e. to be avoided) and permitted regions for
locating sites of water’s reservoirs. As an example, three locations of water’s reservoirs are
suggested. Basin characteristics are calculated for these suggested reservoirs. Also, the
drainage quantity and max flow runoff of water for these basins are calculated depends on

rainfall quantity and soil texture of study area.
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Dynamic expansion and urban style of Greater Cairo Metropolis, Egypt

Ahmed HASSAN

Institute for Landscape Ecology, Robert Koch str.28 D-48149,
Muenster University, Germany,
Email: ahmedahalim@uni-muenster.de

Since 1980, rapid population growth and urbanization have become issues in big
cities in developing countries like Greater Cairo. As a consequence of explosive growth, the
living conditions of Cairo Metropolis deteriorate. Development trends of the last twenty
years have increased general wealth and modernization, at a time of a high rate of
population growth, thus creating an increased demand for land combined with
environmental degradation.

Planning a sustainable development of urban areas requires understanding of
growth dynamics of urban systems. This talk will be concerned with monitoring and
analysis of dynamic environment to capture and refine the urban patterns in Greater Cairo
Metropolis on the basis of pixel-based and object-based classifications. Satellite images
(TM, ETM, & Spot) of different points in time and resolution, and ground truth data were
collected from available maps, field observation, and personal experience were used to
execute the image segmentation analysis to reveal urban patterns and expansions.

By using geographic information system (GIS), thematic multi-temporal maps were
constructed, which showed regimes and trends in urban growth change.

The results maps based on object segmentation have more accurate results than the results
maps based on pixel classification module.

Two main types of urban styles could be detected (passing from center to
periphery). The first one is informal and the second one is formal building. The informal
type mainly comprises slums and urban encroachment on arable land. The formal one
mostly consists of new cities and legal houses. Moreover, a rate of urbanization growth

during the last three decades would be described as geometrical progression.
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Allelopathy and planting geometry an alternative for weed management
and enhancing corn yield

Shad Khan KHALIL & Tariq MEHMOOD
Department of Agronomy, Khyber Pakhtunkhwa Agricultural University Peshawar, Pakistan

Synthetic herbicides cause threats to the human health and ecosystem. There is a
need to search for alternatives for weed control. Allelopathy and planting geometry are the
possible alternatives for weed management and maximum grain yield. The aim of this
study was to evaluate the response of corn to allelopathy and planting geometry. Corn was
planted in 75, 85 and 95 cm apart rows at New Developmental Farm, Khyber Pakhtunkhwa
Agricultural University Peshawar during 2006. Two allelopathic crops i.e.,, sorghum
(sorghum bicolor L.), sunflower (Helianthus annuus L.) and one leguminous crop i.e.,
mungbean (Vigna radiata Wilczek) were intercropped in corn rows along with sole corn
with no weeding and sole corn with hand weed control. Row spacing and allelopathic crops
significantly affected number of grains ear-1, 1000 grain weight and weeds dry weight. Corn
planted in 75 cm apart rows produced maximum grains ear! (440), 1000 grain weight
(282.5 g) and grain yield (3497kg ha'l), whereas in allelopathic treatments, maximum
grains ear! (417, 1000 grain weight (292 g) and grain yield (3938 kg ha1 ) were produced
by hand weed control treatment. Sorghum intercropped in corn rows suppressed weeds
dry weight more effectively compared with other treatments. It is concluded that corn
planted in 75 cm apart rows intercropped with sorghum performed better in suppressing

weeds and producing higher grain yield of corn.

Key words: Allelopathy, geometry, weeds dry matter, grain weight, yield, maize
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Evaluation de la contamination metallique des effluents urbains par
les effluents de I’hopital Mohamed V de meknes, Maroc

Nour eddine AMEZIANE & Lahcen BENAABIDATE

Laboratoire de Géoressources et Environnement, Faculté des Sciences et Techniques.
B.P. 2202, Route d’Imouzzer Fées, Maroc
Email: ssge45@yahoo.fr

Dans les pays en développement les eaux résiduaires sont tres sollicitées a I'état
brut par les agriculteurs pour l'irrigation des diverses cultures et ce en raison de la pénurie
en eau, son coiit élevé et le prix élevé des engrais chimiques. La ville de Meknes, au Maroc,
occupe la seconde place en ce qui concerne la superficie des terrains agricoles irrigués par
les eaux usées. La gravité s’accentue beaucoup lorsque ces eaux usées comportent d’autres
effluents spécifiques a savoir par exemple des effluents industriels, hospitaliers etc...

Ainsi les eaux résiduaires urbaines du quartier Ain Choubbik sont largement
réutilisées par les riverains pour lirrigation des cultures maraicheéres, céréalieres et
arboricoles. Ces eaux résiduaires sont réceptacles des effluents de I'h6pital Mohamed V qui
se dote d’'une importance régionale et nationale immenses.

Par conséquent les effluents de cet hopital pourraient avoir des impacts néfastes sur
les effluents urbains et en fin de compte sur la santé des consommateurs. Ils comportent
divers types de pollutions; microbiologique, physico-chimique, minérale et métallique.

L’objectif de la présente étude est de caractériser la pollution des eaux résiduaires
du quartier Ain Choubbik par les éléments traces métalliques toxiques et de déterminer les
impacts des effluents hospitaliers pollués par ces éléments traces, sur ces eaux résiduaires
urbaines réceptacles de ce quartier. Ces analyses ont été faites par la spectrométrie
d'émission atomique par plasma a couplage inductif (ICP-AES).

Les résultats confrontés et comparés a ceux des effluents bruts hospitaliers ont
révélé que ces effluents ne présentent pas d'impacts néfastes sur les eaux résiduaires

réceptacles.

Mots clés : Eaux résiduaires, pollution, environnement, santé, éléments traces métalliques

toxiques, ICP-AES.
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Ebauche de simulation de la recharge par les eaux de surface de la nappe
phréatique plio-quaternaire du N’Fis (Haouz- Maroc)

Aicha SAAD, Nour-Eddine LAFTOUHI & Kamal TAJ-EDDINE

1 Laboratoire GEOHYD-Département de Géologie-Faculté des Sciences Semlalia-
Université Cadi Ayyad Marrakech

La surface piézométrique de la nappe phréatique plio-quaternaire au niveau du bassin
versant N'Fis a enregistré un abaissement préoccupant de I'ordre de 20m entre 1986 et
2006. Ce décrochage de la nappe résulte de 'augmentation de la demande en eau douce
dans tous les domaines: consommation des ménages, agriculture et industrie. Ainsi, et face
a cette situation, il a été primordial de faire appel a la modélisation mathématique
régionale grace au logiciel GMS 6® dans le but de proposer un aménagement hydraulique
adéquat. Apres le calage du modele en régime permanant, les simulations en régime
transitoire a pas mensuel, ont montré un équilibre hydrique de la nappe durant la période
2001-2006 (déstockage de 1,2%). Le scénario d’'une alimentation « artificielle » de la nappe
par un débit de 350 1/s durant 15 jours, a induit une remontée piézométrique maximale de
6,87 m.

Ces résultats prouvent I'existence réelle d’'une interaction immédiate entre les eaux de
surface et les eaux souterraines a travers oued N’'Fis. Toutefois, il serait intéressant
d’utiliser le modele régional N’Fis pour une future étude afin d’affiner le maillage et étudier
la recharge de la nappe a travers des différents scénarios d’exploitation pour les années a

venir.

Mots clés : Nappe phréatique plioquaternaire- modélisation mathématique-bassin versant
N’Fis- GMS 6

20 - 24 November 2011, Marrakech — Morocco 7



International Conference for Water Resources & Environment (ICWRE)

Apport du SIG a I'affinement des études hydrologiques :
Cas du bassin versant de Rheraya (Maroc)

Ouassil AIT EL MEKKI & Nour-Eddine LAFTOUHI
Faculté des Sciences Semlalia, BP 2390, Marrakech 40000, Maroc.

Pour approcher la relation possible entre eau de surface et eau souterraine dans le
piémont du Haut Atlas, au contact de I'oued Rheraya avec la Plaine du Haouz (Maroc), une
approche spatialisée par I'utilisation des Modeles Numériques de Terrain (MNT) sous SIG a
été tentée. L'objectif était la délimitation des sous-bassins ainsi que les lignes de drainages
couvrant la zone zone. Les MNT existent sous plusieurs types selon leur mode de capture,
la version ainsi que la résolution en pixels. Le choix du meilleur MNT a été opéré entre trois
types, en l'occurrence I'ISTAR, le SRTM et ASTER avec une résolution de 100m, 3 arcs
seconds (90 m) et 30 m respectivement. Ce choix est établi a partir de 'application d’'un
ensemble de formules statistiques qui sont la RMSE, la RMSEv/ru), 'écart-moyen et le
coefficient de détermination.

Les 437 points géodésiques de calage de la carte topographique de Tahanaout pris
comme référence pour estimer statistiquement I'erreur que fait le MNT avec la réalité. Ces
points sont bien dispersés sur la carte topographique, digitalisés sous ArcGIS 9.3®. Afin
que la comparaison soit bien estimée, on a séparé la zone en deux parties par un seuil
arbitraire de 900m d’altitude isolant I’aval et I'amont chacun d’eux contient respectivement
218 et 219 points. Les formules sont appliquées sur chaque partie et par la suite sur toute
la zone confondue. Les résultats montrent que le SRTM est le plus adéquat a notre étude
(Tab. 1) puisqu’il montre les plus basses erreurs RMSE = 12,51m, RMSE.(V/RH) = 15.64m,
I’écart moyen = 8,32m. Sous Arc Hydro Tools version 1.4, le SRTM a servi pour atteindre
notre objectif qui est la détermination des sous-bassins dérivant du bassin versant de
Rheraya ainsi que les lignes de drainage.

Mots clés : SIG, MNT, hydrologie, bassin versant, sous bassin, ligne de drainage.

Tableau 1 : L'estimation de I'erreur sur les MNTldeégion de Tahanaout (Maroc)

MNT RMSE RMSE. (v/ru) Ecart moy R?
ASTER 14,41 48,04 9,59 0,999
ASTER réduit 14,72 18,39 9,98 0,999
SRTM 12.51 15,64 8,32 0,9997
ISTAR 39,92 39,92 19,25 0,9945
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Elaboration d’un SIG pour orienter les decisions de planification de I’alimentation
en eau potable des ecoles rurales, province de Settat

Abdelaziz AIT SLIMAN?, Nour-Eddine LAFTOUHI!, Kamal TAJ-EDDINE! & Ahmed FEKRI?,

1 Université Cadi Ayyad, Fac. Sci. Semlalia, Départment de géologie, BP. 2390 Marrakech Moroc.
2 Université Hassan Il Mohammedia - Fac. Sci. Ben M’Sik, Départment de géologie, Casablanca Moroc.

Au Maroc, bien que les domaines d’application du SIG soient nombreux et divers,
I'intégration des données spatiales comme outil d’aide a la décision dans les processus de
programmation et de planification de I'alimentation en eau potable reste plus ou moins
limitée. Ainsi, I'action du la présente recherche vise a soutenir et assister les différents
opérateurs et intervenants dans ce domaine, a intégrer de fagon opérationnelle toutes les
données concernant les ressources et les ouvrages d’eau dans le processus de gestion et de
planification. Cette contribution consiste d'une part a la production de produits
cartographiques et thématiques a valeur ajoutée et d’autre part a la formation et la
sensibilisation des institutions concernées sur l'utilisation et 'apport des technologies
spatiales en matiere des ressources en eau.

Le systeme développé fait appel aux données sur 'AEP existant et programmé, a la
carte de productivité qualité des eaux souterraines et aux données des écoles rurales. Le
processus de planification se base sur l'utilisation de la base de données spatiale comme
outil d’aide a la décision sur les localités d’intervention. Ce processus débute par la
superposition, la « symbology », l'analyse, le croisement, les sélections pour arriver a la
programmation et le choix des zones d’'intervention.

L’outil développé dans le cadre de cette recherche, a trouvé ses premiéres
applications, dans la cadre du Projet PAGER/Settat-phase II, a travers l'identification des
sites d’intervention projets d’alimentation en eau potable des écoles publics ruraux dans la

province de Settat.

Mots clés : Settat, SIG, Ressource en eau, AEP rural, PAGER Settat, Ecoles rurales.
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Assessment of E-Waste Management in Dhaka City: Issues and Strategies
towards Sustainable Development

Mohammad AZOM*, Shahriar SHAMS, Tanzim ALAM & Sarder Mohammad YAHYA

Department of Civil and Environmental Engineering
Islamic University of Technology (IUT)
Gazipur - 1704, Bangladesh
*E-mail: azom47@gmail.com

During the last decade the electronic industry has flourished throughout the world
as the largest and fastest growing manufacturing industry and eventually it has become a
driving force to the socio - economic and technological growth to a greater extent.
Subsequently the revolutionary turn-over of Information and Communication Technology
(ICT) has resulted a fast-growing surplus of electronic waste not only in industrialized but
also is gravitating towards developing countries. The challenge of e-waste is of greater
concern in developing countries like Bangladesh because most of these countries lack the
capacity for handling and recycling the hazardous materials from e-waste. This leads to
disposal of both e-waste and municipal waste without segregation in dumpsites hence
posing threat to the environment as well as health risks to the population at large. The
existing practices of e-waste management in Bangladesh is facing a number of drawbacks
such as difficulty in segregation, lack of pertinent recycling, inadequate legislation, public
unawareness and absence of overall waste management. It is an emerging problem as well
as a business opportunity of increasing significance, given the volumes of e-waste being
generated and the content of both toxic and valuable materials in them. The study mainly
focuses on the related issues and strategies to mitigate this emerging problem in context of
Dhaka city by proposing a waste management system with shared responsibility for the
collection and recycling of electronic wastes amongst the manufacturers/assemblers,
importers, recyclers, regulatory bodies and the consumers. This study also delineates an
overview of the e-waste landscape in Dhaka city through a baseline study focusing mainly
on computers and other IT equipment including mobile phones and TVs. This was done by
acquiring data and analysis of the e-waste through literature review, interview with
stakeholders, field study questionnaires and on-site assessment.
Keywords: Hazardous material, Health risk, Recycling, Sustainable development,

Environmental impact.
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Impact of desalination of seawater on the environment
in the station MAINIS. Chlef, Algeria

Bakhta CHENAOUI

Laboratory Eau -Environnement
University of Chlef- ALGERIA

Desalination of seawater possible in particular to increase the freshwater resources
available to provide a solution to drought and to cope with shortages and crises. Still
several drawbacks: negative environmental consequences (of brine discharge, chemical
effluents ...), the high energy demands (and therefore impact on climate, plants are mainly
powered by fossil fuels) and a high selling price of water and produced.

Despite the many advantages of desalination's Its advantages and disadvantages
should be assessed in terms of costs and benefits, societal and environmental, and
compared to other methods of producing fresh water environmental impact remains a

major concern.

Keywords: desalination of sea water, brine, impact, energy, chemical effluent.
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Desalination through nanotechnological FO membrane

S. MAMISAHEBY! & B. RAMAVANDI?

1School of civil and Environmental Engineering, University of Technology, Sydney, NSW, Australia
2Department of Environmental Health Engineering, Faculty of Medical Sciences, Bushehr University of
Medical Sciences, Bushehr, Iran. solisahebi@yahoo.com.au

Forward osmosis (FO) using a semi-permeable membrane may be a viable
alternative to reverse osmosis as a lower cost and more environmentally friendly
technology in desalination water treatment plants. The driving force in the described FO
process is an osmotic pressure gradient that is used to induce a net flow of water through
the membrane into the draw solution, thus effectively separating the feed water from its
solutes. In contrast, the reverse osmosis process needs hydraulic pressure as a driving
force for separation. An additional distinction between the reverse osmosis (RO) and
forward osmosis (FO) processes is that the water permeating the RO process is in most
cases fresh water ready for use. In the FO process, this is not the case; the membrane
separation of the FO process in effect results in a "trade" between the solutes of the feed
solution and the draw solution. Depending on the concentration of solutes in the feed and
the intended use of the product of the FO process, this step may be all that is required. The
forward osmosis process is also known as osmosis or in the case of a number of companies
who have coined their own terminology 'engineered osmosis' and 'manipulated osmosis’.
Areas of current review in FO involves the direct removal of draw solutes by thermal
means. This process is typically referred to as the "ammonia - carbon dioxide" FO process,
as the draw solutes are salts formed from the mixing of ammonia and carbon dioxide gases
in water. A second area of current review in FO also involves direct removal of draw
solutes, in this case by means of a magnetic field that Nanoscale magnetic particles are
suspended in solution can creating osmotic pressures sufficient for the separation of water
from a dilute feed. Once the draw solution containing these particles has been diluted by
the FO water flux, they may be separated from that solution by use of a magnet. Another
key area in FO process is Membrane characteristics that can be improved by the use of
nanoparticles. The application of nanoparticles in membranes can thus decrease the energy
demand, the use of chemicals for membrane cleaning, and cost. Forward osmosis is a

brilliant physical principles rule that need more researches’ focus to lessen it limitation.
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Pre-ozonization of drinking waters of the town of Algiers (Algeria)

A. AOUABED?, D.E. HAD] BOUSSAAD! & R. BEN AIM?

1 Département de chimie industrielle, Faculté des sciences de l'ingénieur,
Université de Blida, BP 270 Route de Soumda, 09000 Blida, Algérie ;
Email: aouabed@hotmail.com;
2 Laboratoire d’'ingénierie des procédés de I'Environnement, INSA-GPI, Avenue de Rangueil ;
31077 Toulouse cedex 4, France

The city of Algiers is supplied with drinking water by the Boudouaou treatment
station, which draws its raw water from the Keddara dam reservoir (150 million cubic
meters capacity). The treatment process is a conventional one: prechlorination,
coagulation-flocculation using alum, settling (superpulsator), rapid sand filtration, and final
chlorination.. The results of process monitoring show that the total organic carbon (TOC)
content remains high and that the AOX content increases due to interaction between NOM
and chlorine.

This aim of this paper is the substitution of the prechloration by an pre-ozonization .
This substitution showed that ozone was more effective than chlorine. Indeed, for an ozone
concentration of 0.93 mg.l-1, and after a coagulation-flocculation, the AOX are eliminated
perfectly. A very good elimination of the organic matter (88 % measured by absorptance
UV to 254 Nm) is obtained. Comparatively under the same working conditions, the
prechloration carried out to a concentration of 1.5 chlorine mg.l-1, allowed a reduction of
the organic matter of 64 % (measured by absorptance UV to 254 Nm) and a production of

organohalogen compounds (AOX) a concentration of about 200 pg.1-1.
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Ground Water Quality of Ninevah Plain NE of Mosul

Taha Hussein AL-SALIM & Saad FURMAN & Mohammed YOUSIF
Remote Sensing Center, Dept. of Geology, Univ. of Mosul, Iraq

Water quality is an important issue in ground water studies and is just as important

as its quantity. The main objectives of this study are to determine the chemical and physical
characteristics of ground water and to asses its quality for determining its suitability for
domestics and irrigation purposes. Ground water samples were collected from 20 drilling
wells, during field work in Aug. 2010, for the analysis of their chemical composition of
major cations and anions. The analysis comprises physical and chemical parameters of
ground water such as; Ec, pH, TDS, Na, K, Ca, Mg. HCO3, CO3, SO4, Cl and NO3.
Basement rocks of the studied area are represented by Al-Fatha Formation of Middle
Miocene age which consist of gypsum, clay, anhydrite and lime stone. It is overlain by
Quaternary sediments which are characterized by highly permeable beds and wide
geographical distribution.

Hydrochemical parameters are analyzed graphically by Piper diagram using
Rockwork 2006 software, to show the suitability, type and geochemical evolution of the
ground water. Richard and Wilcox classification are also used to show the suitability of
ground water for irrigation.

Some of the groundwater samples show high concentration of NO3 which is more than the
permissible level of the WHO guide line, and this become more risky for human life.

According to the results of chemical analysis of ground water samples, types of
water are of CaSO4, Na2SO4 and mix Ca-Mg-Cl. More over ground water samples are of high
TDS, high TH and generally low alkaline in nature. High to very high salinity hazards shows
that this kind of ground water can be used for plants having good salt tolerances.

The over all quality of ground water samples of the studied area in most chemical
constituents is on the higher side due to dissolution between infiltrated rainwater, ground

water and host rocks and also due to agricultural and domestic activities.
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Diagnostic de la qualité des eaux de surface et souterraine du bassin
versant de I'oued Soummam, Algérie

Nadir BENHAMICHE?, Samira MESSAI-MAANE?, Khodir MADANI! & Benoit LAIGNEL?

1Laboratoire 3BS, Faculté des Sciences de la vie, Université de Béjaia, Route tergua ouzemmour,
06000 Béjaia, Algérie, madani28dz2002@yahoo.fr
2UMR 6143 CNRS M2C, Département de Géologie, Université de Rouen, Bdtiment IRESE A,
Place E. Blondel, 76821 Mont-Saint-Aignan, France, benoit.laignel @univ-rouen.fr.

Le présent travail, réalisé dans le cadre des programmes Tassili et AUF, propose un

diagnostic de la qualité physico-chimique et de I'état de pollution des eaux de surface et
souterraines de la vallée de la basse Soummam, en Algérie.
Ce travail repose sur des mesures ponctuelles de parametres physico-chimiques
(température, pH, MES, DBO, DCO, O dissous, potassium, magnésium, calcium, chlorures,
nitrates, sulfates, métaux lourds...) sur: 4 stations situés le long de 'oued Soummam en
période d’étiage de 2002 a 2004 pour les eaux de surfaces; 17 forages/puits répartis le
long de la vallée de la basse Soummam en hautes et basses eaux de 2002 a 2006 pour les
eaux souterraines.

Les eaux de l'oued présente une forte charge polluante d'origine organique,
exprimée par des concentrations moyennes en MES, DCO et DBOs dépassanrespectivement
100, 75 et 50 mg/l. Les analyses physico-chimiques ont montré également une mauvaise
qualité des eaux souterraines et I'existence d’une pollution se traduisant par un exces des
teneurs de la majorité des éléments analysés.

Que se soit pour les eaux souterraines ou de surface, on constate un gradient
croissant de la pollution allant de 'amont vers I'aval. Cette charge est due essentiellement
au volume important des rejets urbains et industriels vers I'oued, mais également pour les
eaux souterraines, aux processus géochimiques naturels liés a la nature des substrats.
L’oued Soummam a été classé comme extrémement pollué par comparaison avec d’autres
rivieres a I'échelle du globe.

Il s’agit d'une des premieres études sur la variabilité spatiale a la fois des eaux
souterraines et de surface en Algérie, combinant plusieurs parametres physico-chimiques.
Cette premiere investigation pourra servir de base et de référence pour de futurs travaux
et une meilleure compréhension de la qualité de 'eau en Afrique du Nord et sur le bassin

meéditerranéen.
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Inactivation of E. coli by pulsed electric field and dielectric barrier discharge plasma

D. L JANG, T. H. Ihm, E. JWA, Y. S. MOK & S. B. LEE”

*Corresponding author: sblee@jejunu.ac.kr

Energy efficiencies of pulsed electric field (PEF) treatment and dielectric barrier
discharge (DBD) processing for inactivating E. coli were compared with several sets of
experiments. The PEF system was operated in different modes according to the methods of
working gas injection into biologically contaminated water: gas injection through tubular
high voltage electrode and gas injection at the bottom of the reactor vessel containing the
water. Effects of operating parameters including type of working gas, pulse frequency and
direction of gas injection on the PEF inactivation were examined. The experimental results
indicated that the DBD processing showed much higher energy efficiency compared with
the PEF treatment in case of using oxygen as working gas, but the energy efficiency was
reversed with nitrogen. With nitrogen as a working gas, inactivation level was identical at
the same delivered energy, regardless of pulse frequency. On the other hand, in case of
oxygen as a working gas, lower frequency resulted in higher inactivation efficiency, when
compared at the same delivered energy. The direction of working gas injection relative to
the electrical discharge propagating downward significantly was found to significantly
affect the inactivation performance. Argon and oxygen gas showed better inactivation

efficiency than nitrogen gas during gas injection from the bottom.

Keywords: Energy efficiency; E. coli; pulsed electrical field (PEF); dielectric barrier
discharge (DBD).
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The impact of climate change on water resources management

Attia EL-GAYAR

Soil-water management Professor
Soil, Water & Environment Research Institute, Agriculture Research Centre,
MINAGRI, Giza, Egypt

In the face of limited water resources, the Arab has to be re-structuring and
management of water resources to match what was expected to increase pressure on those
resources due to the direct impact of climate change, where you must activate the principle
of integrated management of all water resources up to reduce water losses and maximize
the return from a unit of irrigation water concept of national security and economic
demonstrating that harnessing the political relations to serve this purpose. Should also
review the policy of distribution and consumption of water and change the crop structure
commensurate with its economic feasibility from the standpoint of water, in addition to the
establishment of a regional numerical model to modify the structures to control the crop in
the effectiveness of the exploitation of water resources.

In general, Arab countries are developing countries, which is highly vulnerable to the
effects of climate change because climate is dry. If the temperature rose or fell in the area of
rain, intensified pressure on natural systems and physical. According to studies of climate
models that the Arab region will increase by 5.5 degrees Celsius in the surface temperature
at the end of the twentieth century and the atheist. And this increase will be associated
with an expected drop in rainfall from zero to 20 per cent; these changes will make the
expected shorter winters and drier summers, warmer, and raise the heat waves and
increase the frequency and occurrence of volatile weather events and extremes. These
effects are an increase in evaporation from water bodies and natural and artificial soils,
thereby reducing the available water supply. , The effects will increase the rate of evapo -
transpiration products of crops and natural vegetation. That climate change will increase in
future demands on the irrigation potential by 6 to 16 per cent due to the increase in
transpiration with the end of the twenty-first century.

And lead to changes in climate due to global warming to changes in the distribution of
insects (locusts) and other vectors that transmit human and animal pathogens. The

atmosphere warmer, with accompanying climatic instability growing, will increase the risk
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of floods and droughts are likely to increase drought-affected areas, and likely to increase
in cases of rainfall is extreme, in terms of frequency and intensity, and will worsen the risk
of flooding and there will be floods and droughts and a water shortages, the main obstacle

in most countries in the Arab region.

The piece that incorporate measures to mitigate climate change and adaptation
strategies and policies in the development of water management strategies that strengthen

and increase efficiency.

20 - 24 November 2011, Marrakech — Morocco 18



International Conference for Water Resources & Environment (ICWRE)

Modeélisation hydrologique pour la détermination des débits de projet:
Application au bassin versant de 1 Oued Anseghmir, haute Moulouya

Mahmoud ZEMZAMI & Lahcen BENAABIDATE

Laboratoire de Géoressources et Environnement, Faculté des Sciences et Techniques.
B.P. 2202, Route d’'Imouzzer Fés, Maroc
Email: yashiromah@hotmail.com

A I'heure actuelle, la plupart des prévisions de crues des riviéres sont faites au
moyen d'une méthode en deux étapes. Tout d’abord, un calcul de la propagation des crues
est effectué, normalement a 'aide de modeles hydrologiques. Les débits de pointe de crue
qui en résultent sont ensuite convertis en des prévisions de niveau d’eau a I'aide d’'un
modele hydraulique a écoulement permanent ou transitoire.

L'évaluation des risques de crues extrémes a toujours été un probléme important
pour I'aménagement d'un pays, en raison de la concentration des activités humaines et des
grandes voies de circulation dans les vallées.

L’objectif de cette étude est la définition des crues de projet par la détermination
des débits de pointe et de I'hydrogramme de crue. Vu le nombre important des méthodes
pour I'étude des crues, une méthode jugée satisfaisante a été choisi pour le présent travail.
Il s’agit de la méthode du Gradex.

L’analyse des données climatiques a permis de définir les entrées et les sorties du
systéeme hydrologique. L’application de la méthode du Gradex a permis de calculer les
débits de temps de retour de 2, 5, 10, 20, 50, 100. Ces valeurs constituent des données
d’entrée pour les modeles hydrauliques qui peuvent servir a estimer la hauteur des eaux et

a aider les travaux d’aménagements.

Mots cles : modelisation hydrologique, Gradex.
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Etude d'impact des projets de développement et d’aménagement
sur I'’environnement de la baie de Dakhla

Zohra SAADY, Brahim OUDRAZ? & Abdelatif ORBI3

1Chercheur chimiste au laboratoire d’Aquaculture et de Ressources littoral a 'INRH-Dakhla (Maroc)
Email: saad_zahra2000@yahoo.fr / zahra255@hotmail.com
2 Professeur a I'Université Cadi Ayyad, Equipe de Microbiologie et Toxicologie Environnementales
Laboratoire de Biologie et Biotechnologie des Microorganismes, Département de Biologie,
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3 Chef du Département D’océanographie et de Ressources Littoral a I'Institut National de Recherche
Halieutique, Casablanca, Maroc

Dans I'élan du plan du développement que connait la province de Wad Addahab
(Maroc), la baie de Dakhla constitue de plus en plus un poéle attrayant pour la réalisation de
différents types d’investissements ayant trait a la péche, I'aquaculture, au tourisme et aux
activités récréatives. La baie de Dakhla est la plus étendue des écosystemes littoraux semi-
fermés des cOtes marocaines. Elle présente un grand intérét tant sur le plan scientifique,
car elle possede de nombreuses originalités géomorphologiques, hydrologiques,
sédimontologiques et biologiques, que sur le plan socio-économique, car elle est toujours
un site de péche privilégié. Ses caractéristiques géomorphologiques et sa position
stratégique en font une cible favorite pour les aménagements portuaires et ses
potentialités biologiques élevées en font un pole d’insert pour I'aquaculture.

Dans ce présent travail nous allons présenter la localisation des projets de
développements tels que les projets touristiques, les projets portuaires et les projets
aquacoles ainsi que l'intensité d'impact sur I'’environnement de chaque type de ces projets
sur I'écosysteme étudié.

Récemment nous avons entrepris une étude pluridisciplinaires au sein du
laboratoire d’Aquaculture et des Ressources Littorale de 'INRH-Dakhla, dont nous allons
essayer la détermination de I’état actuelle du milieu et ce par un suivi mensuel des
parametres du milieu (Oxygene dissous, température...) ainsi qu'un suivi des polluants
chimiques et biologiques dans les organismes marins et dans I'eau de meére.

Cette étude sert a définir des indicateurs, simples et clairs, de la santé de cet
écosysteme comme outil d’aide a la décision pour le développement durable de la baie de
Dakhla.

Mots clés: Baie de Dakhla, Environnement, projets de développement, Abondance.
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Hydrologie du bassin versant de Tensift : Approche spatiales et approche
par simulation (Tensift- Maroc)

F. FNIGUIRE & N. LAFTOUHI

Laboratoire GEOHYD, Département de Géologie, Faculté des Sciences Semlalia,
BP. 2390 Marrakech 40000 MAROC, noureddine.laftouhi@ucam.ac.ma

Le bassin versant de Tensift est un hydrosysteme qui couvre une superficie
d’environ 18500 km?, il est vulnérable a n'importe risque naturel sous différentes aspects
tel que : les événements extrémes (étiage, crue), I'érosion,....

Dont le but d’améliorer les moyens existants pour la gestion de différents risques
naturels et de faire une actualisation de I'’hydrologie du bassin versant de Tensift, notre
étude va s’intéresser d’élaborer une large base de données hydrologiques. Elle va permettre
de gérer les données de maniere dans le but de réaliser une géo visualisation afin de les
traiter par la réalisation des cartes, des diagrammes...etc.

Ces recherches hydrologiques sont améliorées par l'exploitation des méthodes
indispensables dans la plupart des outils de prévision et de gestion des événements
hydrologiques tels que le Systeme d’Information Géographique (SIG), la télédétection, les
modeles hydrologiques). Le fonctionnement hydrologique d’'un bassin versant est complexe
pareillement le modele hydrologique permet une représentation partielle ou totale du
cycle de l'eau. Ces modeles sont multiples, et permettent de simuler l'impact
d’aménagements anthropiques sur I’hydrologie d'un bassin versant.

Il existe dans la littérature plusieurs types des modeles, le choix entre eux dépend de
I'objectif et des moyens disponibles, et passe par l'analyse et la comparaison de leurs
domaines de validité et d’application (Ambroise, 1999).par conséquent, dons notre sujet on
va choisir les modeles hydrologiques déterministes de type distribués comme CEQUEAU
(Morin Guy, INRS Eau Québec Canda), le Modele ATYS (L'ATelier HYdrologique Spatialisé
développé par IRD) et le modéles GR4J(modele du Génie Rural a 4 parameétres Journalier)
est un modele global conceptuel (perrin,2002 et perrin et al, 2003).

Les modeles distribués ont une particularité de pouvoir s’appliquer a une gamme
variée de bassins (KOUAME et al, 2007), et ils sont plus flexibles et réalistes.

Mots clés: Hydrologie, base de donnée, SIG, modélisation hydrologique, modeéles
distribués, Tensift, bassin versant.
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Valorisation of incineration residues in industrial wastewater treatment

Z. SALEM* & K. KHELLIF?

IFGMGP, USTHB, BP 32 El-Alia - Bdb - Ezzouar 16 111 Algiers, Algeria.
2FGMGP, USTHB, BP 32 El-Alia - Bab - Ezzouar 16 111 Algiers, Algeria.
E-mail: zsalem141@gmail.com

Despite a considerable portion of incineration residues is used in relevant industry,
such as construction or soil amendment, there is still a large portion that is directly
disposed to the environment. Such disposal is not economic and has a direct impact on the
environment. The application of low cost and easily available materials in wastewater
treatment has recently attracted great interest. The valorisation of incineration residues of
expired pharmaceutical products to removal phosphates in industrial effluents is led.

The present study has the purpose to determine phosphate sorption capacities in
batch agitated and closed system. P sorption is affected by many experimental factors such
as shaking rate, pH, sorbent concentration, initial phosphorus ion concentration.

The variability of these factors in real wastewaters makes it necessary to know how
they influence sorption performance. The optimal conditions of sorption have been found:
sorbent concentration of 20 g. L-1, particles size between 100- 250 pm, an equilibrium time
of 30 min and a shaking rate of 200 rpm. The P sorption capacity of these residues
increased with increasing initial P concentration and mechanisms of P sorption were
influenced by the equilibrium pH.

The data of P sorption were best fitted to Langmuir equation, and the calculated

sorption maxima of phosphate (qm) was 7.83 mg.g-. The removal percentage of phosphate
in the first 30 min reached 99% of the maximum removal of phosphate.
The application on a dairy effluent confirms the results gotten with the P synthetic solution,
which gave 97.5% of phosphate removal corresponding to 0.54 mg P.L-! that is below the
admissible norm in Algiers of 2 mg P.L-1.

The results suggested that the use of these residues could be a promising solution to

the removal of phosphate in the wastewater treatment and pollution control.

Keywords: Dairy effluent, incineration residues, Phosphorus, Sorption.
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Modelisation de I’écoulement turbulent aere a I’aval du point
d’inception par la methode des volumes finis

Khadidja KHERBACHE & Saddia BENMAMAR

Ecole Nationale Polytechnique- Laboratoire de Recherche des Sciences de I'eau
Département d’hydraulique, 10 Avenue Hassen badi, 16000 Alger- Algérie
Email : kherbache_khadidja@yahoo.fr, Benmamar@yahoo.fr

L’objectif de ce travail est axé sur I'élaboration d'un modele numérique régissant
I’écoulement turbulent aéré a I'aval du point d’inception sur les coursiers d’évacuateur de
crues.

Un modele mathématique régissant les écoulements turbulent aéré a I'aval du point
d’'inception basé sur le systéeme d’équations de Navier Stokes et sur des hypotheses de
simplification a été élaboré. Pour la modélisation de la turbulence, nous avons utilisé le
modeéle de turbulence k-«.

L’étape suivante a été consacrée a l'élaboration d’'un modeéle numérique de
I’écoulement turbulent aéré a I'aval du point d’inception dans un canal a forte pente. Ce
modele a été établi en utilisant la méthode des volumes finis pour la discrétisation des
équations différentielles et I’algorithme Simple pour la résolution numérique.

Ce dernier permet ainsi de déterminer les différents variables de 'écoulement, le point
d’apparition de 'eau blanche, la concentration d’air, le profil de vitesse, I'énergie cinétique

turbulente et le taux de dissipation de I'énergie cinétique turbulente.

Mots clés : Simulation, écoulement turbulent aéré, point d’inception, méthode des volumes

finis, algorithme Simple, loi de puissance, loi totalement implicite.
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Underwater electrical discharge systems for microbial inactivation

S.D.KIMY, D. 1. JANG?, J. H. LEE?, D. L. JANG?, Y. S. MOK?™ & S. B. LEE?

*Corresponding author: smokie@jejunu.ac.kr

The inactivation of Escherichia Coli was investigated with two types of underwater
electrical discharge systems such as pulsed electrical discharge (PED) and dielectric barrier
discharge (DBD). For the underwater PED system, the electrical discharge starting from the
tip of submerged tubular discharging electrode propagated downward and the direction of
working gas injected through the discharging electrode was also downward. The DBD
system was made up of a quartz tube and a coaxial discharging electrode, which was
submerged in biologically contaminated water. Unlike the PED that occurs directly in
water, the electrical discharge in the DBD system is created in the gas phase. The
inactivation performances of the underwater electrical discharge systems were
comparatively examined with experimental variables including working gas type (air, Oy,
Ny, argon), the mode of operation, electrical energy and treatment time. According to the
electrical discharge methods, different physicochemical processes worked on the
inactivation, i.e, dominant inactivation mechanisms of the two types of underwater
electrical discharge systems were different from each other. Due to the different
physicochemical inactivation processes, the DBD system was superior to the PED system
with Oz working gas, whereas the PED system exhibited better inactivation performance
than the DBD system with N, working gas. Although the emission of UV from the DBD
system was able to help inactivate E. coli, more or less, the inactivation by the DBD could be
best characterized by the ozonation. Electrical energy was more efficiently utilized for the
inactivation with an operation at lower electric power (the DBD case) or at lower pulse
repetition rate (the PED case), but optimal condition should be determined, taking both

energy utilization efficiency and treatment time into account.

Keywords: Inactivation; Escherichia coli; pulsed electrical discharge (PED); dielectric
barrier discharge (DBD).
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Enregistrement et effets du climat sur les stocks d’eau de I’échelle globale a celle de
la zone méditerranéenne et de quelques bassins versants situés au Maghreb
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Ce travail, réalisé dans le cadre des programmes AUF, Tassili, Seine-Aval, a pour
objectif de dresser une syntheése des effets du climat sur les stocks d’eau de I’échelle globale
a celle régionale de bassins au Maghreb, en passant par la zone méditerranéenne.

A l'échelle du globe, méme si les effets du changement climatique (CC) peuvent étre
percus de maniere diverse suivant les régions du monde ou la nature des outils utilisés,
celles-ci sont en accord 1) sur le principe de l'existence de ce changement (observable dans
la température et les précipitations), 2) sur ces conséquences sur les hydrosystémes :
modification de la température de lI'eau, du débit des fleuves, du niveau des nappes
souterraines et de la mer.

La zone méditerranéenne, reconnue comme zone de hot spot du CC, devrait
connaitre d’ici 2100 une hausse moyenne des températures de 3 a 4 °C, une baisse des
précipitations et une augmentation des événements extrémes. L’effet combiné du CC et de
I'impact anthropique entrainerait une pénurie d’eau pour environ 290 millions de
personnes.

A T'échelle des bassins étudiés (Soummam et Khébir Rhumel en Algérie, Tensift au
Maroc, Cap Bon en Tunisie), on constate une baisse et une détérioration de la qualité des
ressources en eau, sans qu’il soit possible de quantifier la part des facteurs climatique et

anthropique.

20 - 24 November 2011, Marrakech — Morocco 25



International Conference for Water Resources & Environment (ICWRE)

Toutefois, une analyse de la variabilité hydrologique menée sur deux de ces bassins,
par analyse en ondelette, a mis en évidence des bandes de fréquences identiques dans les
précipitations et le débit a 1, 2-3, 5-7 et 15 ans, qui sont la signature de la NAO. Deux
discontinuités majeures sont observées autour de 1970 et 1990. Ces discontinuités,
également présentes dans d’autres hydrosystemes de part et d’autre de la Méditerranée et

de I’Atlantique et dans la NAO, peuvent étre qualifiées de ruptures climatiques globales.
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Tigris River Middle Reaches Environmental studies

Amer Atyah LAFTAH
Applied Geology Department, Science college, Babylon University

The study of the environmental influences resulted from the construction of six
dams along the Tigris river between the center of Al-Mousl city and Al-Shergat town , Al-
Battani company provided us with 1:100000 and 1:25000 topographic maps of the studied
area, in addition to the plans of the proposed six dams .the field work was carried during
June and march 2002-2003 with an average of 10 hours per day ,and all the field work was
monitored by Al-Battani Company. that should be studied in the field , related to the effects
of the construction of these dams and their associated reservoirs . these subjects are :

1- The influence on agriculture, lands, types of farmers, agricultural plants, irrigation, types
of irrigation, irrigation plants ..etc.., in addition to estimates of lost lands and the
possibilities of presence of substitutions . the total area of farmlands in the tigris flood plan
is about 130000 donam.

2- The influence on population in the studied area, density of these populations , type of
works , types of living houses and villages with economic estimates on the costs of refunds
of the emigrated populations .the studied area is occupied by about 300000 individuals,
living in 78 villages , 2 centers of districts of Qadhaa. This population consists of about
24000 families living in 24000 houses. These were built on about 8000 donam (donam=
2500sqg.meters) which from about 6% of the total area of Tigris river flood plain .

3- The influence on the animals farms and fishing .the total number of cattle is as >41000
cow ,>218000 sheep in addition to 5 chicken fields , four of them in Al-Hammam district
and one in Al-Qesar village, chickens are up to 750000 , assuming that most of the house
have least 15 to 20 ones.

4- The influence on the industrial plants, their water intakes, units of treatment of
industrial wastes, the influence of water table on the roads, communication and electrical
power nets related to these industrial plants, verifies these plants. All the water
purification plants consists of (water intake system, purification tanks and pushing pumps
and pipes).

5- The influence on the biological activities around the reservoirs of the dams.
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The plan of the middle Tigris project suggests the construction of six relatively small
dams on the Tigris river between the city of Al-Mousl and Al-Sherqat Qadhaa. The designed
elevation of the water levels of the reservoirs +212, +199, +190 and +167 MSL.

The Tigris river basin between Al-Mousl city and Al-Sherqat Qadhaa consists of
relatively narrow (3-5 Km wide), long (75 Km) flat flood plain bounded from both sides by
relatively high lands. In this study, the reader will note that both the direct and the indirect
effects of the proposed dams and their associated reservoirs were taken into our
consideration .It is also important to mention here that during our data collection in the
field we stress to collect the data from official references, such as the directors of Al-
Nawabhi, the directors of the agriculture and irrigation sectors in each of the studied Nawahi
in addition to the sheriffs of the studied villages.

As it was previously mentioned, questionary table was designed to study the
population ,the agriculture activities, the irrigation activities, public services, road,

communication, electricity lines, animal farms and any other important studies.
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Sources of Tigris River Water Deterioration and the Suggested Treatment

M. H. MUSTAFA

Dean, College of Environmental Sciences and Technology, Mosul University, Iraq

Tigris river water is being deteriorated since long ago; its quality is slopping down
before entering Mosul city and within it. Different types of wastewater are drained to it,
assuming the river as a sink. According to that the organic load as BODs is not less than
5mg/L upstream Mosul city, and 48mg/L down stream it. Some of 500000m3/day of
wastewater is drained to the river within Mosul city. The present conventional water
treatment is not capable to overcome such change in the nature of Tigris river water
quality. Liming to a pH 8.5 (as a maximum permissible standard level for drinking water)
had been proved to be promising. A reduction in the parameters of T.D.S, TH, BODs and
Total Bacterial Count (T.B.C), were 27-31%, 44%, 49-52%, and 55-66% respectively.
Where lime has many useful applications mainly as coagulant, precipitant and disinfectant

at the same time.

Keywords: Tigris river; wastewater; Drinking water; BOD; Organic load; Heavy metals;

Discharges.
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Climate changes and the role of Wind Vector on Nudolaria algae
blooma in the Caspian Sea

Ameneh SAJJADI

Assistant Professor, Meteorology Department, Islamic Azad University, Rasht Branch, Iran
E-mail:sa.sajjadi@iaurasht.ac.ir
P. 0. Box: 41635-3166, Rasht, Guilan, Iran.

Anomaly climate parameters changes follow with global warming are the noticeable
outlines in aquatic ecosystems in which are importance in increase or decline of some
environmental occurrences. Recently, Nudolaria bloom is one of the unpredictable
phenomenon’s which happen in the Caspian. In this study, day time period changes and
wind vector on algae blooma was investigated in the southern Caspian Sea from 2005 Up
till now, there is not any concern with meteorological aspect in Nodularia bloom

investigation.

Key words: Meteorology, Climate changes, Nodularia, Wind Vector.
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Positive aspects of Groundwater Artificial Recharge in Arid Regions
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Groundwater Artificial Recharge storage in Arid Regions has many advantages
comparing to surface water storage in dames. The main advantage is the avoiding of
surface water evaporation factor. In this paper 2 test sites for artificial recharge in the
Jordan Valley would be presented:

a- The first test site is the Jeftlik area in the Wadi Fara basin north-eastern of the
West Bank between Nablus city and the Jordan Valley. This Wadi represents an important
agriculture area in the Palestinian Jordan Valley region. The Jiftlik area belongs to the lower
part of the Wadi basin. Arid climate with precipitation less than 150 mm/yr and high
evaporation rates generate a limited groundwater supply. These hard climatically
conditions in connection with salinisation of the shallow aquifers, high pumping rates and
the pollution through waste water and fertilizers complicate the water situation.

b- The second is Wadi Wala dam area in Jordan. This dam is located south of Amman
and was built before many decades for the artificial recharge of Wadi Es Sir Limestone
aquifer. The study should clear the relation between recharge (infiltration) from Wala
reservoir and the water level fluctuations in the Heidan wells field not far away from the
dam.

In both test sites floods water in the winter season are stored by artificial recharge

infiltration and this water can be used in the summer and dray periods again.

Keywords: Artificial Recharge test site, Geo- investigations, Jeftlik Area, Wadi Fara, Jordan
Rift Valley
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Récupération du zinc et 'Elimination du fer présents dans les effluents de 'unité
d’électrolyse de Zinc ALZINC de Ghazaouet Avant leur rejet en mer
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A 1'état naturel, le fer est étroitement lié aux métaux utiles contenus dans les
gisements minéraux. Il est donc extrait pendant le traitement hydrométallurgique et le
drainage acide. Dés qu'il est en solution, il nuit a la récupération des métaux utiles. Ces
déchets présentent peu de possibilités de récupération, sans compter que leur volume
croissant et leur potentiel de lixiviation toxique alourdissent la responsabilité
environnementale de l'industrie miniere.

L'élimination sélective du fer au moyen d’agents de précipitation permettrait la
récupération subséquente des métaux tels que le zinc, et la précipitation du fer sous forme
de Jarosite et cela avant le rejet en mer.

L’objectif de notre axe de recherche vise a réduire les répercussions environnementales
des déchets ferriferes sur I'environnement marin. L'influence de plusieurs parametres a été
étudiée en utilisant plusieurs méthodes d’investigation.

Les différents types de Jarosite élaborés a base de Na*, NH4, K* ont été identifiés par
diffraction des rayons X et par micro-sonde. L'influence de la concentration de I'agent de
précipitation, du pH de la solution, de la température du mélange et du temps d’agitation
ont été examineés.

Le travail de recherche consiste a optimiser les conditions de précipitation du fer.
Les résultats obtenus démontrent qu’a une température déterminée, un pH de la solution
peu acide, et une certaine concentration de 1'agent précipitant favorise la précipitation du
fer en formant le composé Jarosite. Apres enregistrement et résolution de l'une des
structures de ces différents précipités, nous avons pu démontré qu’il s’agit d'un
monocristal ou la molécule Zn est entourée de 6 molécules d'eau avec 2 molécules de SO4

et 2 molécules de NHa.

Mots clés : fer, jarosite, lixiviation, agents précipitants, structure cristalline, complexes de
Zinc.
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Outil méthodologique pour la détection d’éventuels changements climatiques dans
la série hydrologique et climatique au niveau du bassin de Tensift (Maroc)
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2 Faculté des Sciences, Université de Rouen- France

Le changement climatique, au fil du temps, se réféere a tout processus
d'évolution lente qui affecte les caractéristiques climatiques dans une région comme le
réchauffement ou le refroidissement. Les variations globales du climat de la Terre ont des
cycles de réchauffement plus ou moins en alternance avec le refroidissement différents
dans leur durée.

La compréhension de ces changements nécessite une analyse approfondie des
données hydroclimatiques de l'ensemble des données disponibles sur les sites
d’observation au niveau d'un bassin versant.

Les documents  relatifs au traitement des séries temporelles de ces parameétres
(précipitations, températures, débits) exigent  d'abord 1'étude  des  caractéristiques
stochastiques.

Une série est dite non-stationnaire si les changements de variabilité varient dans le
temps ousilesvaleursde  chaquejoursont en  corrélation les une  avec
les autres et montrent ainsi une certaine tendance.Sile processus de traitement de
séries temporelles est invariant, il est appeléa [Il'arrét. Nous pourrons
alors traiter la série par des outils de modélisation. La stationnarité assure que le
modele choisi peut étre utilisé en dehors de la période pendant laquelle il a été estimé.

Dans le cadre del'étude du phénoméne a travers le bassin hydrographique du
Grand Tensift, toutes les données disponibles seront analysées pour détecter
la présence ou l'absence de perturbations majeures dans les observations. Un autre objectif
est de corréler l'histoire hydroclimatique de la région avec des phénomenes a grande
échelle tels que la NAO.

Les modeles de séries chronologiques, retenus pour cette étude sont basés sur
les processus ARIMA correspondant a une famille de processus aléatoires. Il existe une
relation entre les observations éventuellement retardées et les erreurs de prévision. Les
modeles ARMA (p, q) sont utilisés pour modéliserles séries temporelles, comme les

précipitations, le débit ou d'autres phénomenes environnementaux.

20 - 24 November 2011, Marrakech — Morocco 33



International Conference for Water Resources & Environment (ICWRE)

Nous distinguons les processus autorégressifs qui peuvent faire des prédictions simples et
des processus fiables et que 'on appelle la moyenne mobile est utilisée pour éliminer ou

atténuer les fluctuations cycliques, saisonnieres et accidentelles.

La modélisation des précipitations et la température vont tenter de déterminer

les processus et les modeles capables de reproduire I'évolution de ces variables

Mots clés: changements climatiques, Tensift, NAO, série chronologique, hydrologie des

pluies, ARMA, prévisions.
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Les ressources hydriques du bassin versant de 'Ouergha : quel avenir
face a la sécheresse pluviométrique ?
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La problématique des changements climatiques a I’échelle mondiale et au Maroc en
particulier est devenue un enjeu majeur avec de fortes implications environnementales,
sociétales et économiques.

L’'inquiétude générale que suscitent ce fléau, hormis les incertitudes qui persistent
concernant leur ampleur et leur vitesse, provient des événements extrémes qui les
accompagnent (sécheresse, inondation...), d’'une part, et que leurs impacts risquent de
dépasser nos moyens d’adaptation, d’autre part.

Le bassin versant de I'Ouergha, régularisant le 1/3 des ressources hydriques du
Maroc, forme un passage entre le Rif et le moyen atlas étalé sur 7300 Km2, occupant
I'essentiel du versant Sud atlantique de I'arc rifain et s’étend sur la majeure partie de la
montagne rifaine. Sa situation géographique favorisent la pénétration de la douceur, de
I’humidité et des masses d’air de l'atlantique lui permis d’étre la région la plus pluvieuse au
Maroc. Cependant, sa structure lithostratigraphique essentiellement marno-argileuse
empéchant l'infiltration des eaux de pluie et donc lui empéche d’avoir une contribution
d’eau souterraine. De ce fait, le bassin versant de I'Ouergha renferme le plus grand
aménagement hydraulique du Maroc (Barrage El Wahda).

Notre étude se focalise sur le changement climatique (pluviométrique et thermique)
dans le temps et dans I'espace en se basant sur une étude illustrative, fréquentielle et
cartographique. Cette étude a mis en évidence une régression pluviométrique avec une
succession de sécheresse météorologique au cours des derniéres années.

L’étude du changement thermique montre un réchauffement de 0,15°C/an, alors que le
changement pluviométrique a confirmé la distinction entre deux périodes différentes :
1956/57-1982 /83 humide et pluvieuse et 1982/83-2007/08 ; séche et mois pluvieuse.

La moitié de la période est formée des années météorologiquement seches ce qui va
se refléter négativement sur les ressources en eau au bassin de I'Ouergha ou les eaux
meétéorologiques forment le seul moteur de son hydrologie.

Mots clés : Ouergha, eau, changement climatique, sécheresse, réchauffement.
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Modélisation géostatistique de la conductivité hydraulique de la nappe de
Tafilalet (Maroc)
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La conductivité hydraulique constitue une des variables d’état de I’écoulement
souterrain. Sa caractérisation d’'une maniere continue dans I’espace est primordiale pour la
compréhension de la structure des ’écoulements souterrains, ainsi pour le modele de
simulation numérique et de gestion des ressources en eaux qui sera développé pour la
nappe de Tafilalet. Cependant, les valeurs de ce type de parameétres ne sont connues que
dans certains endroits spatiaux ou l'on trouve un réseau de mesure, par des essais de
pompage, qui est forcement de densité limité. Dans ce travail, on présente une
méthodologie de modélisation géostatistique qui permet I'analyse de la variabilité spatiale
et l'estimation des valeurs de la conductivité hydraulique dans des zones non
échantillonnées. Cette méthodologie qui combine les performances du SIG et les techniques
géostatistiques est appliquée sur des valeurs observées dans 78 forages implantés dans la
plaine de Tafilalet. Elle prend en compte la normalité nécessaire des données pour une
meilleure estimation par Krigeage. Ainsi, une transformation logarithmique a été effectuée
pour normaliser les valeurs de référence spatiale de distribution non-normale. Deux types
de variogrammes expérimentaux ont été réalisés prenant en compte I'aspect isotrope et
anisotrope des formations et permettant d’'inférer les corrélations spatiales existantes
entre les valeurs. Ces variogrammes ont fait 'objet d'une modélisation par deux types de
fonctions analytiques ; exponentielle et sphérique. La performance de cette modélisation a
été évaluée grace a l'analyse des erreurs d’estimations calculées par la méthode de
validation croisée. Les résultats ont montré que les plus faibles valeurs de la moyenne des
erreurs d’estimation sont obtenues par le modele exponentiel du variogramme isotrope
dont les parametres ont été utilisés pour linterpolation spatiale de la conductivité

hydraulique.

Mots clés: conductivité hydraulique, variabilité spatiale, géostatistiques, nappe de Tafilalet,

interpolation spatiale.
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Uncertainties in the Assessment of Groundwater Resources and
Groundwater Budget for Arid Regions

Randolf RAUSCHY, Heiko DIRKS?, Hussain AL-AJMI & Christoph SCHUTH*

1Gesellschaft fiir Internationale Zusammenarbeit, Riyadh, Saudi Arabia,

Randolf.Rausch@gizdco.com
2 Dornier Consulting, Riyadh, Saudi Arabia,
Heiko.Dirks@gizdco.com
3 Ministry of Water & Electricity, Riyadh, Saudi Arabia,

Hussain.Alajmi@yahoo.com

4+TUD, Institut fiir Angewandte Geowissenschaften, Darmstadt, Germany,

Schueth@geo.tu-darmstadt.de

Introduction: The assessment of groundwater resources and groundwater budget
is the most important prerequisite for an optimal groundwater management in arid
regions. Groundwater recharge in arid regions is generally very low, so that the water
supplies for municipal, industrial and agricultural consumption almost exclusively
dependent on fossil groundwater. These resources are finite and during human time scale
non-renewable.

Objective: The aim of our study is a description of the uncertainties in the
determination of the groundwater resources in storage and the estimation of water budget
components at a regional scale. Two examples from arid regions are presented. The first
example analyzes a sandstone aquifer and the second example a highly karstified limestone
aquifer.

Methodology & Results: The different parameters of the groundwater budget are
analyzed in terms of quantity and uncertainty. The analysis shows that the most important
budget term is the extraction of groundwater for agricultural use. However, the
quantification can be done with sufficient accuracy by using statistical data, field studies
and remote sensing techniques. The determination of groundwater recharge from
precipitation has the biggest uncertainties. However, this term makes only a small part of
the total water budget in arid areas. Applying a conservative approach, it can be neglected.
For the assessment of groundwater resources in storage the knowledge of the geometry
and the properties of the aquifer are required. While the determination of aquifer geometry
is relatively simple, reliable and accurate determination of the storage properties (storage

coefficient, specific yield) is fundamentally inaccurate. As the analysis of pumping tests
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shows the error in the determination of the storage coefficient can easily be up to a factor
of ten.

A practical solution to this dilemma is the approach to use regional groundwater
models that are updated continuously. Reliable aquifer parameters can be obtained from
the analysis of so called mega-pumping tests. Mega-pumping tests are large-scale
groundwater withdrawals that occur e.g. in agricultural centers. The study shows that this
approach gives a sufficiently accurate determination of the storage properties of the
aquifer on a regional scale and provides a robust basis for an optimal groundwater

management.
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Contribution a I’évaluation de la qualité physicochimique et bactériologique de I'’eau
d’oued Inaouene: Premiers Résultats et Perspectives
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Le présent travail est un extrait de I’étude qui est en train de se mener sur la partie
du bassin versant de I'Inaouéne se trouvant en amont du barrage Idriss 1¢r. Cette région
couvre une superficie d’environ 3100 Km?, soit 7.74% du bassin du Sebou. La qualité
physicochimique et bactériologique des eaux de 'oued Inaouene s’est avérée qu’elle est
menacée du fait, que son cours d’eau principale constitué un exutoire pour faire le ménage
des déchets solides et les eaux usées sans traitement préalable, bien que le niveau des
activités industrielles soit relativement moins élevé. C’est ainsi qu’'une étude systématique
du statut de pollution d’oued Inaouene par rapport a différente activité anthropique est
devenu une obligation, du faite de son utilisation comme source principale d’irrigation, de
plus il se trouve en amont du barrage Idrissler qui représente un intérét économique
importante. L’évaluation des risques de pollution de ces eaux nécessite la connaissance de
leurs caractéristiques physico-chimiques et bactériologiques qui sont des moyens
d’investigation, parmi d’autres.

L’étude a porté tout d’abord sur I'étude physicochimique des eaux, notamment la
température, la conductivité, le pH, la turbidité, le TDS, la dureté totale, la teneur en
éléments majeurs, la DCO et la DBOs, puis I'étude des nutriments a savoir les composés
soufrés, les composés azotés et les phosphates, et enfin la concentration de certains métaux
lourds dans les eaux de I'Inaouene. Ensuite une analyse bactériologique a été faite.

Les premiers résultats ont révélé des teneurs relativement élevées en DCO et DBOs
qui seraient dues principalement aux rejets domestiques liquides non contrélés. Certains
éléments majeurs ont a leurs tours affichés des teneurs élevées notamment le calcium et le
magnésium. Ces concentrations seraient attribuées a la nature géologique des terrains
traversés, en l'occurrence, dans la partie amont du bassin versant. La teneur en quelques
métaux lourds s’est révélée supérieures aux normes relatives, tels que le Cu, le Cr, le Pb, ce
qui serait engendrés aussi bien par les quelques activités artisanales de la ville de Taza et

aux rejets domestiques liquides. Par ailleurs, les métaux lourds, en plus que leurs origines
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éventuelles des activités anthropiques, ces métaux peuvent avoir une origine géologique
entrant dans le systeme de riviere par érosion climatique. Des taux élevé en coliformes et
streptocoques fécaux qui sont des indicateurs d'une contamination fécale et qui dépasse les
300000CF/100ml, tandis que la valeur fixé par L’OMS pour lirrigation est de 1000
CF/100ml uniquement.

En général la qualité des eaux d’oued Inaouene est localement douteuse ou pollué,
de ce faite, la protection contre les contaminations de différentes sources est nécessaire et

tranchante pour que ces eaux retrouvent leur qualité conforme aux normes de L’OMS.

Mots Clés: Pollution, Oued Inaouéne, qualité d’eau, physicochimique, Bactériologie,

Métaux lourds, Taza.
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Le présent travail, réalisé dans le cadre des programmes Tassili et AUF, propose un
diagnostic de la qualité physico-chimique et de I'état de pollution des eaux de surface et
souterraines de la vallée de la basse Soummam, en Algérie.

Ce travail repose sur des mesures ponctuelles de parametres physico-chimiques
(température, pH, MES, DBO, DCO, O dissous, potassium, magnésium, calcium, chlorures,
nitrates, sulfates, métaux lourds...) sur: 4 stations situés le long de 'oued Soummam en
période d’étiage de 2002 a 2004 pour les eaux de surfaces ; 17 forages/puits répartis le long
de la vallée de la basse Soummam en hautes et basses eaux de 2002 a 2006 pour les eaux
souterraines.

Les eaux de l'oued présente une forte charge polluante d’origine organique,
exprimée par des concentrations moyennes en MES, DCO et DBOs dépassant
respectivement 100, 75 et 50 mg/l. Les analyses physico-chimiques ont montré également
une mauvaise qualité des eaux souterraines et 'existence d’une pollution se traduisant par
un exces des teneurs de la majorité des éléments analysés.

Que se soit pour les eaux souterraines ou de surface, on constate un gradient

croissant de la pollution allant de I'amont vers I'aval.
Cette charge est due essentiellement au volume important des rejets urbains et industriels
vers l'oued, mais également pour les eaux souterraines, aux processus géochimiques
naturels liés a la nature des substrats. L'oued Soummam a été classé comme extrémement
pollué par comparaison avec d’autres rivieres a I’échelle du globe.

Il s’agit d’'une des premieres études sur la variabilité spatiale a la fois des eaux
souterraines et de surface en Algérie, combinant plusieurs parametres physico-chimiques.
Cette premiere investigation pourra servir de base et de référence pour de futurs travaux et
une meilleure compréhension de la qualité de I'eau en Afrique du Nord et sur le bassin

méditerranéen.
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Salinisation des nappes phréatique coétieres : cas de la nappe Korba-El Mida de la
Cote Orientale au Nord Est de la Tunisie
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Les conditions climatiques et pédologiques de la nappe de la cote orientale sont a
I'origine d’'une exploitation intensive des eaux souterraines pour une mise en valeur
agricole par irrigation. Ceci a posé ou pose le probléme de la protection de ces nappes
contre les risques d’invasion saline et de contamination des eaux douces. Etendue sur une

2

superficie de 438 km*, I'aquiféere cotier de Korba, avec plus de 6000 puits équipés, se
caractérise par un climat semi-aride, une pluviométrie annuelle de I'ordre de 450 mm, une
évapotranspiration estimée a 1100 mm et une activité agricole tres intense. Elle est
caractérisée par une surexploitation qui n’a pas cessé de causer des problemes a la fois
quantitative et qualitative. Les relevés piézométriques depuis les années 1960 ont montré
'existence de I'intrusion marine au niveau de la nappe. Actuellement, une dépression de -15
m par rapport au niveau de la mer et une salinité dépassant 12 g/l sont enregistrées.
L’exploitation des eaux souterraines de la nappe cotiere a connu une évolution remarquable
durant ces trois dernieres décennies, elle a manifesté les signes les plus aigus de la
surexploitation suite a une sécheresse prolongée qui provoque un déséquilibre entre les
prélevements et I'alimentation naturelle de la nappe.

Les fluctuations piézometriques et I'évolution de la teneur en sels de la nappe
cotiere, ont permis la mise en évidence de la dégradation du potentiel de la nappe tant sur
le plan quantitatif que sur le plan qualitatif. La salinisation de la nappe cotiere provient
essentiellement de I'intrusion marine, de la lithologie de I'aquifere formée par des sols salés
et les eaux d’'irrigation résultant de la forte productivité agricole

Cette étude, réalisée dans le cadre d'un travail de recherche en cours de finalisation,
permettra de clarifier la dynamique de cet aquifére cétier, particulierement a travers la

modélisation d’intrusion marine.
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Quantification of the degree of inorganic and organic pollution of Bejaia harbour

K. MADANI*, F. BENMEZIANE, F. ALOUI,

Biomathematics biophysics, biochemistryand Scientometry laboratory
University of Bejaia. 06000, Bejaia. Algeria
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The goal of this work is the evaluation of the degree of inorganic an organic pollution
of Bejaia harbour, during which we are committed to highlight the impact of the rejections
on the quality of seawater. For this purpose, seventeen stations distributed around the
three basins were selected and some physicochemical parameters (temperature, pH,
dissolved oxygen, turbidity and conductivity, COD, BOD, SPM), and Polycyclic aromatic
hydrocarbons (PAH) with eight metallic elements traces in dissolved and particulate phases
(Cu, Zn, Fe, Co, Cd, Pb, Cr and Ni) were reported. The results obtained revealed a relatively
good situation for the temperature and conductivity, and a low pH. The level of organic
contaminations was very important, this was confirmed by the strong concentrations of
chemical oxygen demand (COD) (>3 g/l), biochemical oxygen demand (BODs) (10—
234mg/1) and suspended particulate matter (SPM) (27 -223 mg/l) and the moderate
dissolved oxygen contents in particularly in basin of “arriére port”. The spectral analysis
of the extracts showed the presence of the PAH, and the quantitative analysis confirmed a
high level of contamination for all the stations (5-7 pg/1). This work indicate in addition, the
existence of highly heavy metals pollution, including the most toxic (lead and nickel) with
concentration ranging from 6700 to 738 mg/ kg for Pb, from 24138 to 27 mg/kg for Ni
(particulate phase), however, iron was the most abundant metal with predominance of
62.48 % in dissolved phase and 33.44 % in particulate one. This study also revealed that the

particulate phase is 1000 times more polluted than the dissolved phase.

Key words: trace metals, marine pollution, organic pollution, PAH, harbour.
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dans un contexte semi-aride (Oued Rhumel, Algérie)
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Ce travail de recherche qui bénéficie du soutien de I’Agence universitaire de la
francophonie (Projets de coopération scientifique inter-universitaire), s'intéresse au bassin
du haut Rhumel (1130 km?), contrélé par le barrage Hammam Grouz dans la région du
Constantinois (Algérie orientale). Le bassin renferme des formations karstiques a partir
desquelles émergent plusieurs sources, en partie thermales.

Le fonctionnement hydrologique du barrage (capacité : 45 hm3), est étudié a travers
les données du bilan de régularisation mensuelle de la période 1987-2008. Apreés le sévere
déficit qui a caractérisé quinze années d’exploitation de la retenue dans un contexte
méditerranéen semi-aride, les apports pluvieux exceptionnels de 1'année hydrologique
2002/2003 sont a l'origine du premier déversement de crue du barrage et ont eu, pour
conséquence, de remarquables débits de fuites d’eau, confirmés a I'aide des tracgages
chimiques et par I'apparition, au sein de la cuvette, d'importants gouffres karstiques.

L’analyse comparative des apports de 'oued calculés au barrage (ou « affluent »)
avec ceux mesurés a la station de jaugeage, située a I'amont, a mis en évidence des volumes
de fuites (7,04 hm3 en 2002/03 et 32,2 hm3 en 2003/04), bien plus importants que ceux
mesurés aux seules sources du Hammam.

Une investigation morpho-structurale et hydrogéologique approfondie s'impose a

’échelle régionale de I'hydrosystéme.
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A national GIS system for estimating Evapotranspiration, irrigation water
requirements in Saudi Arabia

Yousef A. AL-RUMIKHANI
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The management of irrigation water conservation is a difficult process in the
Kingdom of Saudi Arabia in view of the hot and dry climate, which poses great pressure on
limited and non-renewable water resources. Lack of consistency of the spatial distribution
of climatic factors, soil, terrain, water quality, land use in all parts of the country makes it
necessary to develop an efficient system for handling and managing irrigation water
under such type of circumstances. A Geographic information system (GIS) capable of
accessing any region, an irrigation scheme or farm anywhere in the kingdom and
estimates evapotranspiration and crop water requirements has been developed. A set of
data bases comprising climatic data, land use, locations of irrigated farms and irrigation
schemes, well location and water quality criteria, are integrated in the GIS system for this
purpose. The accessibility to any particular location in the kingdom is achieved by a grid
system, latitude and longitudes, covering the whole kingdom. The required data of the
same site are interpolated from the various data bases and used for the calculation of crop
evapotranspiration. The evapotranspiration is calculated using ten methods depending on
suitability of individual equations to a particular site and data availability. Following this
the total irrigation water requirements are estimated on farm , regional and country wise
scale. A set of operational systems are subsequently linked to estimate irrigation

scheduling center pivot nuzzling and irrigation optimization.
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Owth response to Millet plant growth under irrigation b diluted sea water to zinc and
ascorbic acid spraing
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A pot experiment was conducted in the greenhouse of the National Research Centre,
Dokki, Cairo, Egypt in the summer season of 2005 to study the effect of spraying ascorbic
acid or ascorbic acid plus zinc and salinity by irrigation with diluted seawater (2500 and
5000 ppm more than fresh water as a control) on growth and photosynthetic pigments of
millet plants. Continuous decreases in plant height and area of leaves parallel to the
increase in salt concentration in water of irrigation. Number of leaves and stem diameter
decreased similarly to the both salt concentrations. Increased salt level in the irrigation
water exerted pronouncing decrements in dry weight of stem and the top of millet plant,
meanwhile, this adverse effect was more with higher salt level. Plant height, stem diameter,
and stem and whole plant dry weight increased by ascorbic acid application and the
combination of zinc with this vitamin encourage the promoting effect in these parameters.
The highest positive effect on number and area of leaves were detected by spraying
ascorbic acid alone but the effect of spraying ascorbic acid with or without zinc sulfate are
similar. Chlorophyll a and total carotenoids concentrations were decreased with salt stress.
The depressions were more in plants irrigated by diluted seawater contains 5000 ppm
than that contains 2500 ppm salts. The concentration of chlorophyll b and total chlorophyll
showed the same response but the differences not great enough to reach the level of
significant. Spraying ascorbic acid solitary or in combination with zinc sulfate did not
induced any significant effect on the concentration of chlorophyll a and chlorophyll b or

total carotenoids in the leaves tissues of millet plants.

Key words: Millet-Salinity-Zinc sulfate-Ascorbic acid-Growth-Photosynthetic pigments.
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Inter-linkage between groundwater and surface water sources along Dhobikhola
River corridor, Nepal
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Growing population and water need of the Kathmandu valley coupled with
incapability of the concerned authority to supply the water have led Kathmanduites to
extract underground water in a huge quantity by means of dug wells, tube wells and
boring. Thus, groundwater has been the most dependent water sources in the valley
despite of its quality. In addition to the higher extraction rate than recharge, valley surface
concretization has left the river water to recharge the shallow groundwater. It is because
the surface water and groundwater are interconnected resources and their occurrence is
linked to the hydrologic processes at the local level. Depending upon the hydraulic effect,
groundwater may supplement water to river as well as surface water may replenish water
to nearby aquifer. The study carried out along the Dhobikhola River corridor showed that
the river becomes extremely polluted as it flows down the path. The groundwater samples
were also found contaminated. Due to hydraulic effect of the river coupled with the
hydrogeological formation of the area, polluted river water has higher probability to
percolate into shallow groundwater aquifer. Along with this, external factors of
groundwater contamination are leakage of leachate from solid waste, infiltration and
percolation of contaminants and chemical fertilizer from upper surface. About 53% of the
groundwater samples collected during all seasons contained fecal coliform, which was
counted in number above 8000 CFU/ 100 ml. Only one sampling site contains zero fecal
coliform during all sampling season. BOD, COD, nitrate, ammonia and iron have exceeds the
WHO water quality guidelines. A weak relationship between groundwater and surface
water has been observed in the study; however, the higher permeability and transmissivity
of the land surface along Dhobikhola River may create avenue to replenish the aquifer with

river water.
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Environmental Impact Assessment for Desalination and Water Treatment Plants
(Case study - North of Jordan Region)
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Jordan is one of the most ten dry countries in the world. Demand for water exceeds
Jordan’s available water resources. This in principal led to the deterioration in ground
water quality, increase in salinity levels and widened the gap between available water
resources and demands in an ascending trend.

Desalination has become the best available option to supply drinking water to some
areas in Jordan, and the water treatment and desalination industry is increasingly
contributing throughout the country to the water supply due to the deteriorating quality of
the ground water resulted from the over exploitation of the conventional water produced
from the aquifers.

In addition to the produced drinking water (treated water), desalination and water
treatment plants produces water with another quality resulting as a byproduct from the
treatment processes, which is then disposed in the form of waste water. In the case of
desalination this byproduct water is called Brine while in the water treatment plants are
called rejected water. The aforementioned two types of water resulting as a byproduct
from the desalination and treatment processes have great impacts on the environment
particularly on the quality of ground water aquifers and the atmosphere. Therefore, one of
the most significant problems with desalination and water treatment plants is finding
environmentally viable options for the disposal of the resulting Brine or rejected water.

In order to mitigate the environmental impacts of desalination and water treatment
activities in the region, rejected water has to be managed and processed to be friendly to
the environment, particularly when knowing that most of the desalination and water
treatment plants in Jordan are inland and far from disposing it to the sea.

In this research (paper), current status for all desalination and water treatment
plants which are located within the north Jordan region were studied. The rejected water
from these plants was found to be disposed- off through discharging it into the nearby

streams, which by time leads to deterioration of the environment and water quality of the
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resources spread in the region. Some proposals for the safe discharge of the Brine and

disposed water were presented.
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Analysis of climate change effects on climate parameters of Karaj River Basin
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Since the advent of industrial revolution and consequently the increase of
greenhouse gases in the earth’s atmosphere, the world has been experiencing the
phenomenon of global warming. One of consequences of this phenomenon is the change of
earth plant climate during years. There are several ways for investigation and detection of
climate changes in a region, one of which is investigating the process of changes in climate
parameters of a certain region within past years. In order to investigate and find out
climate changes and in general the effects of global warming on the region under study, this
essay analyzes the process of changes in climate parameters of maximum temperature and
annual rainfall in the past years. To investigate the process of changing these parameters,
two methods of “Mann-Kendall test” and “linear regression” have been used. Process of
changes in climate parameters in Karaj River Basin (Amirkabir Dam) within the past years
indicated the increase of maximum temperature and increase of annual rainfall. These

findings may show signals of climate changes in the region being studied.
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Impact of Climate Change on Drinking Water Availability in Coastal
Areas of Bangladesh

Khalid Md. BAHAUDDIN
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Bangladesh, a densely populated country with total area of 143,998 km? living about
160 million people. In Bangladesh coastal area covers 32% of total areas and 28% of
population lives in those areas. Bangladesh is highly vulnerable to climate change due to its
low lying geography, high population density and below poverty levels. In coastal parts of
the country more frequent and severe flooding and cyclones due to climate change are
already damaging water resources and sanitation facilities. Sea level rise is jeopardizing
clean water supply with salt water intrusion. This paper was prepared based on very
critically reviewed of relevant research papers, documents and reports and explores the
impact of climate change on safe water availability resulting unrest situation on livelihood,
Gender, Health, Social and Food security among coastal people of Bangladesh. Shortage of
safe drinking water is likely to become more pronounced, especially in the coastal belt of
the country. The impact of climate change on the water sector in coastal areas is disrupting
health, education and putting women and children’s lives at risk. This will impose hardship
on women and children, who are responsible for collecting drinking water for their
families. Increasingly saline drinking water also results in health hazards, especially for
pregnant women. All of these changes have put threats the food security, livelihoods and
health of the poor. People living on river islands and along the coastline (e.g., fishing
families), are among the poorest people in the country and the most victim of the climate
change. Water crisis due to climate change is likely to increase the incidence of water-
borne diseases in coastal areas. Bacteria, parasites and disease vectors breed faster in

warmer and wetter conditions and where there is poor drainage and sanitation.
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Electron Beam Treatment of Antibiotic Agents and Antibiotic Resistant Bacteria
in Aquaculture Effluent

Kim TAK-HYUN

Korea
tkhk@kaeri.re.kr

A large amount of antibiotic agents have been used to protect fish from disease. The
residues of antibiotic agents may affect the microbial community and introduce antibiotic
resistance in the bacteria. The presence and persistence of antibiotic resistant bacteria have
been identified as rising concerns for public sanitation and health. Radiation processing
such as electron beam and gamma ray has been considered as a promising technology for
the treatment of micropollutants including PPCPs (Pharmaceuticals and Personal Care
Products) and the disinfection of pathogenic microorganisms in ecosystem. Electron beam
radiation as sterilizing treatment causes direct damage to cell DNA through ionization
inducing mutation and killing the cell. It also has an indirect effect as a result of radiolysis of
cellular water and formation of active oxygen species, free radicals and peroxides causing
single and double strand DNA breakages.

In this study the distribution of antibiotic agents and antibiotic resistant bacteria in
aquaculture effluent and the disinfection of antibiotic resistant bacteria by electron beam
radiation were investigated. The antibiotics employed in this study were ampicillin,
tetracycline, oxytetracycline, ciprofloxacin, streptomycin, gentamycin, erythromycin-H>O,
and sulfamethoxazole. It was shown that the multi-drug resistant bacteria were Aeromonas
sp., Citrobacter sp., Bacillus sp., Marinobacter sp., Pantoea sp. Pseudomonas sp. and
Enterobacter sp. in aquaculture effluent. 41.66% of total strains showed the resistance
against one antibiotic agent, and 58.33% of total strains showed the resistance against
more than two antibiotics. It was evidently shown that QSAR (Quantitative Structure
Activity Relationship) was important to estimate and expect the toxicity and
physicochemical properties of antibiotics. Electron beam irradiation was very effective for
the disinfection of antibiotic resistant bacteria from aquaculture effluent, in which the

disinfection efficiency was approximately 99.9% with electron beam of 1 kGy.

20 - 24 November 2011, Marrakech — Morocco 52



International Conference for Water Resources & Environment (ICWRE)

Benefits distribution pattern of a WatSan program

Javaid AHMED

Pakistan
jahmed93@gmail.com

Largely, the water and sanitation programs does help alleviate poverty, but whether
these programs distribute the benefits equally among the households having varying
wealth status has been a big question mark. Hence, the objectives of the study was to
determine the impact of a water and sanitation program on households having different
wealth status in alleviating poverty through: a) reducing their medication cost; b)
enhancing income generating opportunities; c) improving education, health, gender equity
and empowerment of the households. Also, what are the perceptions of the beneficiary
households about these benefits: do they perceive them as a help toward escaping from the
vicious circle of poverty?

48 households in six villages were selected for the study. Methodology for selecting
villages and households is discussed in the following paragraphs. For the field study, a
questionnaire was prepared with the intention of using it for the semi-structured
interviews with the men and women of the selected households.

The findings of the study revealed that the target households are drawing multiple
benefits from the program interventions. In addition to attaining the goal of the program,
i.e., “improving the quality of life through reducing the diarrhoeal incidences in the target
population,” the program has an appreciable impact on poverty reduction. The program
interventions have empowered the beneficiary households through involving them in all
phases of the program. However, the degree of empowerment varies significantly and
corresponds to the degree of well being. By and large, the richer households have control
over the program issues. Due to the poorer households’ low rate of literacy, less exposure to
outside, and incapability to handle issues; they are excluded from active participation in the
program. Therefore, these households did not see any significant change in their household

empowerment.
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Health Risks from Microbial Growth and Biofilms in Drinking Water Distribution
Systems in Palestine

Rasmi ABU-HELU

Jerusalem
rasabu@yahoo.com

Water distribution systems play a major role in determining the final quality of
potable drinking water. Pathogenic and toxigenic microbiological agents in drinking water
can cause diseases and death to consumers. The health risks associated with these
pathogens range from viral and bacterial gastroenteric diseases to infections such as
hepatitis A and giardiasis. Drinking water samples (n=24) with a volume of 1000 ml were
collected in sterile bottles from the distribution systems at different regions in Ramallah
District in Palestine. Moreover, swabs from the inside of the water distribution system of
the same regions were taken. Sample were filtered through 0.45uM membrane, and various
tests were conducted on each sample including total coliform, fecal coliform, heterotrophic
plate count, Pseudomonas auroginosa count, fecal streptococci, sulfite reducing anaerobes,
residual chlorine, turbidity, ammonium and nitrate. For protozoa, microscopic examination
was done for the swabs transported in saline from the biofilms within the same day of
sampling. Four samples out of 12 (33%) were containing too many to count for HPC. The
remaining 8 samples were containing an average of 26 CFU/100 ml. Five samples out of 12
(42%) were found to contain total coliform. The number ranged between 0 and 80
CFU/100 ml. The average number of total coliform was 14 CFU/100 ml. Summer samples
were found to have more total coliforms than winter ones. Neither winter nor summer
samples were found to contain fecal coliforms. Residual chlorine ranged between 0.08-0.55
mg/L (average 0.24mg/L) and nitrate concentrations in drinking water samples ranged
between 4.79-16.26 mg/L (average 9 mg/L). PCR results of the DNA extracted from a total
of 25 samples of different origins (pipes water, tanks water and biofilm swabs) revealed
that 23 samples were not containing the microbes (bacteria and protozoa) considered in
this study . Our results show that the drinking water quality in the distribution system of
Ramallah District is of good quality and water intermittent supply should be avoided when

possible, as this was associated with an increase in total coliform and turbidity.
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The political economy of the INGA hydroelectric capacity: Opportunities and

challenges

Marysse STEFAAN

Belgium
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The hydroelectric capacity of the INGA dam on the Congo river has a long history
and only part of its capacity has been exploited (INGA 1 and 2 and INGA-SHABA high
tension electricity line of 1400 km between Kinshasa and Katanga province). New plans are
being developed. One is INGA 3 to produce and sell electricity from the Cape to North Africa
. Consortia of enterprises -Westcor- have been considering investment but failed to
implement it, up to now. Even greater development projects are being considered (GRAND
INGA) with the aim to fill the gap in electricity production in Europe, where nuclear energy
and carbon emission prone electricity production is restricting supply. Technically spoken,
the hydroelectrical capacity of INGA to deliver electricity to Africa and even Europe is
theoretically feasible because of the unique features of the Congo river (flowing through
regions in the southern and northern hemispheres provide a constant water debit).

Does technical feasibility also mean that the development of the hydroelectrically
potential is also economically, socially and environmentally feasible and desirable?

This paper will try to analyse the opportunities and challenges that explain the gap
between on the one hand technical features and economic, social and environmental
constraints on the other. The expected result is to show under what conditions the
opportunity of unique natural resources could also be sustainable in terms of human and
environmental development.

The methodology (and angle of research) is that of political economy - which is the
study of how income, wealth and power are distributed amongst classes in society.
Analyzing power relations in the context of a fragile/weak state within a globalizing
economy where international interests looking for securing energy needs may especially
weaken the interests of local livelihoods and overlook environmental concerns. This

working hypothesis will be tested in this paper.
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Standardization of micro-irrigation and fertigation methods for mustard crop under
semiarid conditions

Sanjay RATHORE

India
sanjayrathorears@gmail.com

India is the third largest rapeseed-mustard seed producer in the world with 12 per
cent of world’s total production grown domestically. Rapeseed-mustard cultivation is the
major source of livelihood especially for marginal and small farmers in rain-fed areas. They
are being cultivated in 26 states in the northern and eastern plains of the India occupying
about 6.2mha area with 7.37 mt of production and the productivity ranged from as low as
524 kg/ha in Assam to as high as 1559 kg/ha (Haryana) with overall yield of 1157 kg/ha
during 2009-10. The low productivity of mustard in India is major cause of concern.
Keeping this in view an experiment was formulated on “Standardization of Micro-irrigation
and Fertigation methods for mustard crop under semiarid conditions” and was undertaken
during rabi (winter) season 2009-10 in spilt plot design (SPD) with three replications. Five
irrigation methods were tested in main plot viz. Microsprinkler system (MS), micro
sprinkler followed by check basin (MS+CB), drip irrigation system (DS), drip followed by
check basin (DS+CB) and only check basin (CB) irrigation system and four N doses viz.
Control (0 N), 40 Kg/ha N, 80 Kg/ha N and 120 Kg/ha of N doses were evaluated in subplot.
The initial soil pH and EC were 8.5-9.5 and 1.5-2.5 dSm1 Maximum water use efficiency was
recorded with drip irrigation along with 120 kg N/ha, which was at par with drip irrigation
and micro-sprinkler irrigation system along with 80 kg N /ha. Compare to check-basin
irrigation system, the water use efficiency was observed higher under micro irrigation
techniques at every fertigation treatments 40, 80, 120 Kg N/ha and even at control. Micro-
sprinkler, drip irrigation systems resulted in significantly higher increase in test weight
over check basin irrigation method, same trend was recorded in biological and seed yield of
Indian mustard. Contrary to this trend higher oil content was observed in check basin but
reverse trend was recorded in protein content. However significantly higher oil and protein
yield was recorded in micro sprinkler and drip irrigation systems due to higher seed yield
over check basin, which were comparable in case of micro irrigation systems along with the
check basin irrigation systems. Among ferti-gation treatments 80 Kg N /ha was found at par

in enhancing the test weight, biological, seed yield and also oil and protein yield over the
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120 Kg N /ha. The maximum water was applied in check basin to meet the crop water
requirement it was less in case of drip and micro-sprinkler system, 50 % of water was
saved under drip and micro-sprinkler system over check basin.

The micro irrigation and check basin irrigation even in combine resulted in higher
water use efficiency over only check basin irrigation in mustard crop but it was lower
compare to drip and micro sprinkler irrigation system. The water use efficiency was
increased substantially from check basin to drip and micro-sprinkler system. However
economically best results was obtained from drip system up to 120 Kg/ha of N, closely
followed by micro-sprinkler and drip system with 80 Kg N/ha (B:C ratio of 4.3 & 4.2
respectively). Thus micro irrigation with ferti-gation addresses the problem of dwindling of

natural resource and maintains the high productivity.
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