The Research Plan for Irrigation and
Hydraulics Department
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Research track#1 Water Resources and
the Environment
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1.1 Development of water resources Alall 3 pall Al 1.1

e  Study the development of water
resources in desert areas and new urban | i) jaall shtial dnldl o) sal) duali Al 30 @
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e  Study the impact of potential climate T saaall
change on water resources in the Nile sole) Jie oluall L€aal) ALYl jobad) dul o
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e  Study the management of multi- i ) olse Agdat s A gall slaall
purpose reservoirs, including the High L oLl ilad Ayl Akl S Al e
Dam, and anticipate the effects of new Al sl e A
projects.

e  Study possible additional sources of
water such as reusing treated
agricultural and sanitary drainage
water, groundwater, and desalination of
seawater.

e  Study the negative and positive effects
of non-traditional water sources on
environmental aspects.

1.2 Integrated water resources management sball ALalSial) 3 yl0¥1 1.2

e  Study of integrated water management
considering water user organizations
and restructuring of government
institutions to manage water and
involve beneficiaries in management at
all possible levels.
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Study of ways to regulate water use to
keep pace with the increasing demand
as well as modern methods to
overcome water management
problems.

Use of artificial intelligence to simplify
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and avoid obstacles to rational water Al
management.

e  Study of water management in cases of
drought and water resource shortage.

1.3 Water Quality shallde ¢ 1.3

Environmental studies and research
related to water quality and methods of
preserving it and restoring the state of
what may have deteriorated.
Developing and testing mathematical
models used to study the effects of new
projects and proposed solutions to
address the problems required to be
researched.

Applications of water quality studies in
the lands of the Delta and the Valley or
the North Coast as well as new areas
such as the Peace Canal, the South
Valley and the New Valley.

Studying ways to reduce the costs of
desalination of brackish water and
seawater, treating wastewater and
improving the quality of agricultural
drainage water.

Studying the development of new
technologies for measuring water flows
and water quality, including remote
sensing and on-site.

Studying improving the scientific
foundations for risk assessment and
management in relation to water
quality.

Researching methods for controlling
non-point source pollutants.

Studying the identification of safe
standards for thermal pollution
resulting from cooling water
discharged into waterways and the
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resulting natural and biological
changes in water quality.

Studying the assessment of water
quality in lakes and studying the water
and salt balance and causes of pollution
and proposing solutions and comparing
alternatives and recommendations
necessary for managing and treating
lakes to restore the natural state of
water in them.

Studying inexpensive water treatment
technologies while it flows through
drains, waterways or through wetlands.
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e  The impact of large agricultural o) el 83 saudl
projects in the New Delta on water
management in old lands.
e  Study the controls for reusing water in
Egypt in the event of a decrease in the
Nile River revenue due to climate
change or dams in the upper reaches of
the river.
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e Research opportunities to benefit from
rainfall, torrents and floods in extreme
areas.

Research track#2 Hydraulic Structures
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2.1 Modern methods for the design of
major irrigation structures

Using modern methods for the design of
major irrigation structures such as major
dams of various types (earth dams, rock,
concrete, .......... etc.), barrages on the river
Nile, and the new types which include
hydropower plants. That includes hydraulic
designs and analysis of stresses under
different construction circumstances for all
the components of the ancillaries and their
link to the requirements of hydraulic and
structural design under different
construction and operating conditions.
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2.2 Optimum design of different
components of hydraulic structures

Study of the optimum design of the different
components of hydraulic structures such as
weirs, locks, culverts, syphons, aqueducts,
bridges, different types of regulators gates
...... etc., this also includes optimum design
of channels coverage.
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2.3 Seepage below heading-up structures
A study of seepage below heading-up
structures considering the prospects of
changing the quality of water and soil under
the foundations and how to remedy the
problems resulting from seepage.
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2.4 Problems of scour below and
downstream of hydraulic structures
and optimum design of stilling basins

Study of scour at hydraulic structures and
study of the optimum design of stilling
basins (energy dissipators) to minimize
scour phenomena. Study of scour around
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bridge piers and beside upstream and
downstream wing walls in hydraulic
structures.

Use of countermeasures to control scour at
bridge piers and abutments.

2.5 Impact of vegetation on hydraulic
structures

Study the impact of vegetation in open
channels on the operation of hydraulic
structures, scour upstream and downstream
of hydraulic structures. Also, study the new
methods for the operation of control
structures that suit different circumstances.
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2.6 Problems related to embankment
dams

Study of the optimum design of the different

components of embankment dams, problems

related to seepage inside and below earth

dams, and breach development and

simulation in earth dams.
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2.7 Maintenance and restoration of
existing Irrigation works

Design and develop ways to examine
existing Irrigation works including earth and
lined open channels and to examine the
influence of time on their efficiency and
making maintenance and replacement
programs and priorities to use working parts
for as long as possible and this is done
through integration of databases with special
programs to analyze the data and determine
the maximum benefit from the economic
point of view in a safe scientific way.

These kinds of research and studies can be
done in cooperation with the competent
bodies of the Ministry of Water Resources
and Irrigation, where there are very large
numbers of irrigation works that need
replacement and maintenance using long -
and short-term plans.

Study the existing Irrigation works and
determine the required repairs and
maintenance works and choose solutions to
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remedy the problems facing these irrigation
channels and structures, especially those
produced due to improper design,
construction, or operation.

2.8 The impact of water structures on
River Nile morphology

Study of water structures that have been
newly established and the implications of
expected changes upstream and downstream
of those structures on the river morphology
and studying the results from the increase of
flow from the High Dam Lake on water
stocks upstream of the dam and the
watercourse downstream of the dam, as well
as using them in power generation.
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2.9 Impact of Hydraulic structures on
water Management

Study the impact of hydraulic structures on
the water management field at National and
private levels to integrate management
and governance across sectors and scales.
Study the interaction of Water, Energy, Food
Security and Climate change (Nexus
approach) in managing major hydraulic
structures on a global level.
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2.10Structural health monitoring of
Hydraulic structures

Monitoring  hydraulic  structures and
identifying the different signs of potential
failure is an essential aspect that ensures
their safety.

The best monitoring methods, practices, and
devices can vary from one hydraulic
structure to the other, according to its type
and operation conditions. Hence, it is crucial
to reach the optimum monitoring system for
each structure/case. This can be achieved by
studying the modes of failure for different
structures, the early failure signs, the best
monitoring methods, the optimum number
of measuring/monitoring devices, the time
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https://en.wikipedia.org/wiki/Governance

span  between inspections, and the

recommended mitigation measures.

Research track#3 Irrigation and
Drainage engineering
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3.1 Management of Irrigation Water

e  Study to determine the crop structure
of different regions and agricultural
areas in Egypt, whether old in the
valley and delta or new in reclaimed
lands around the valley and in
national projects.

e  Study the transition from water-
intensive crops to alternatives, which
contributes to the general strategy of
the state, which aims to reduce losses.

e  Study the crop structure and
determinants of maximizing the return
from the water unit

e  Study the economic value of the
water unit and the optimal use of
irrigation's share of water resources in
Egypt and study the various
synonyms for the uses of the water
unit and the engineering, economic,
social and geopolitical determinants
of these uses.

e  Study water management in the main
and secondary canals through
disposals instead of levels.

el okl 301

Aaliaa) glaliall g anall a5l aaaid e
Al ol gy ian el 3l clal il
Aol ai vl ol SV 8 saaall of Ll 50 )
Al e pdal) (5 g3 5l) s

d_,;ﬂ\_’aw&)_ﬁm d:uamﬂwdu.uy“\_u\‘)ﬁ .
A pall dalad) At ) 3 sl Lee 1Y)
Sl ) Cangs 3

Asbd\?:\bdahm) ‘;JJ_.A;AH L_x:\S‘).\n :\_u\JJ .

olaall 3as 5 (e

Al 15 Al sas sl Al mBY) Aaill Al 0

a8 ol il an (e (sl cyaail JiY)

XV RCT DA RECTINOV T FON NETEX WA B S O

e laia¥) 5 AlaBY) 5 il Claasall 5 4l
laladiuY o3 daulans guall

wl};)ﬂ‘;%}\&)ﬂ\‘éﬁﬂ:\aﬂzjhju‘)d .
_;.\'.3“\_'\.45\ e Y Q\i)mﬂ\ B EN

3.2 Field Irrigation Systems

e Studying different performance
determinants such as efficiency,
sufficiency, homogeneity, etc. and
determining the most appropriate for
their use with their application to case
studies in evaluating different types of
irrigation systems, crops, and different
environmental conditions.

e Developing new methods in
designing, managing, and evaluating
field irrigation systems such as aerial
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photography, remote sensing, sensors,
humidity measuring devices, etc.
Studying how to apply new irrigation
methods spread globally such as wave
irrigation, subsurface drip irrigation,
and partially dry irrigation and
adapting these methods to Egyptian
conditions

Studying smart irrigation applications.
Studying the limits of reducing water
quotas and their impact on
agricultural productivity Deficit
Irrigation in conditions of expected
water shortage.
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e  Study different performance
determinants such as efficiency, types | ¢! Sl Belill Jie Aaliaal) o)) Claass Auljy e
of losses and their control with o i) Jam il ala ) 53l e Ly Sl 80410
different types of delivery systems ¥l daaty aulsally Aagial ol El
such as open channels and pipes and | Juasill ol gl 5l i (8 Ll ae LgaladinY
determine the most appropriate for el )l Aabiaal)
their use with their application in i 55 )a) g aranal 8520 35k Clasinl gAu) 3 e
evaluating different types of delivery | oo Jladiu¥ly sl ypaill Jia Juagill alai
systems and crops. Lo e 5 A sk )l Ll 5 ead s ciluluall g day
e Jia Al dilisd) o) 51 poki dul 0 e
e  Study and develop new methods in At vie xd )l gdel 30 ol (5 sie Can laasy)
designing, managing and evaluating Gkl al Al ey ey il ad
delivery systems such as aerial LSShuddl cilie o WAl e 4 yadl)
photography, remote sensing, sensors,
moisture measuring devices, etc.
e  Study the development of different
types of irrigation canals such as slope
irrigation canals below the level of the
agricultural land, point lifting,
successive lifting, etc. and study the
effect of Egyptian conditions on the
selection of irrigation types.
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performance of irrigation and water
distribution tasks that are consistent
with the purpose of green spaces in
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urban areas, whether islands, home
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of irrigation methods with the
addition of new performance
determinants such as aesthetic form
and planning efficiency, which gives
water concentration on green areas.
3.5 Irrigation Water Quality. s N obmde s 35
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saline water on different types of
agricultural lands.
3.6 Field Agricultural Drainage System. sl 1,50 diall a5 3.6

e Studying various performance
determinants such as efficiency,
control of the air-water balance and
groundwater level in agricultural
lands of all kinds and determining the
most appropriate for their use.

e  Studying the evaluation of different
types of field drainage systems, crops
and different environmental
conditions.

e Studying and developing new
methods in designing, managing and
evaluating field drainage systems such
as aerial photography, remote sensing,
sensors, moisture measuring devices,
etc.

e  Studying how to apply new drainage
methods prevalent worldwide such as
vertical and covered drainage and
methods of implementing these
systems and adapting these methods
to Egyptian conditions.
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3.7 Drainage Water Collection Systems
and Reuse.
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e  Studying the evaluation of collection
systems based on performance
determinants.

e  Studying the use of new methods in
designing, managing and evaluating
delivery systems such as aerial
photography, remote sensing, sensors,
moisture measuring devices, etc.

e  Studying the quality of agricultural
drainage water and pollutants from
organic and inorganic chemicals.

e  Studying treatment methods such as
mixing and designing and
constructing treatment plants.

e  Studying the application of reuse
systems to major drains in Egypt.

e  Studying the properties and
determinants of the quality of treated
wastewater in agricultural uses and
determining the mixing ratios with
fresh water in canals.

e Studying the effect of reusing treated
wastewater on soil properties and crop
productivity.
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Research track#4 Hydraulic Engineering
and Applications
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4.1 Ways to transfer water

The study of different ways to transport
water and the most appropriate methods to
the surrounding circumstances and thus can
be applied to the expansion projects in the
South Valley and includes a study of lining
channels and water reservoirs using modern
technology.
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4.2 Networks and open channels

The study of flow in pipes and open channel
networks to improve their performance and
to develop and test the methods of design
with the benefit of computer applications in
this area. This includes research in the
development and improvement of methods
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of measuring flow rates in pipes and open
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channels. Development of advanced control )
algorithms for water distribution networks to

reduce leakage and improve reliability.

4.3 Physical modeling and Experimental LAl ekl 43

Investigation

Development, refinement, and verification
of existing hydraulic designs. Hydraulic
performance rating. Simulation of hydraulic
structures and natural systems. Experimental
research and development of hydraulic
devices and processes. Physical hydraulic
models are commonly used during design
stages to optimize a structure and to ensure
safe operation of the structure. They have an
important further role to assist non-
engineering people during the “decision-
making” process. A hydraulic model may
help the decision-makers to visualize and to
picture the flow field, before selecting a
“suitable” design. Experimental
investigation of turbulence and sediment
transport in tidal estuaries. Design and
optimization of hydraulic jump and other
types of stilling basins and energy
dissipators. Experimental investigation of
scour around abutments, piers, and other
components of hydraulic  structures.
Experimental  investigation of  flow
characteristics and energy loss in
meandering channels. Analytical and
experimental study of transient pressures in
pipelines and its remedies during rapid valve
closures. Modeling and optimization of
pumping station operations for efficient
water distribution.
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4.4 Mathematical modeling
Focus on research related to energy and

momentum equations including
practical applications and simplified
mathematical models based on

experience and expertise in laboratory
so that it can be used in designs of the
complex problems which have no direct
mathematical representation such as
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modeling the flow with the presence of
sediment loads or representation of
transition and transformation of
pollutants in both waterways and
through groundwater beneath the soil
surface. These kinds of mathematical
models help deep understanding of the
various natural phenomena on the
movement of pollutants or sediments in
waterways.
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4.5 River training

Studies on refining areas along the Nile and
the large canals and maintain it from erosion,
especially near regulators and reservoirs
built on it and it includes a study of sediment
movement and addresses the problems of
sedimentation,  erosion and  energy
dissipation upstream and downstream of the
industrial installations. Study of the
hydraulic changes occurring in inland
navigation to improve the situation of the
navigation course of the Nile. Refining
waterways and especially after the
construction of the High Dam and the
collateral problems consequences such as
dredging and transport of sediment and
water in the pipes and use of sediment in
different areas.
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4.6 Jets and Plumes

Investigation of the hydraulic characteristics
and mixing processes of jets and plumes
issuing in stagnant ambientes, co-flowing,
and cross-flowing streams.

Al g aed) AL 4.6

cllanll Talal) cililee 5 4840 5 jel) (il adll Al 5
slail (84S jaiall slaall 5 L) sleall ¥ 8 Einidll
) e 3 sanl) QIS5 g ol

4.7 Design of fish farms and fishways
(fish ladders)
Using water engineering design, the
optimization of fish farms to allow optimum
use of recycled water in the farms
established on freshwater. A study of
modern techniques in this area and using
advanced programs in the modeling
techniques, for sustainable development and
to provide optimal utilization of the unit after
water reuse. Design of fishways, (or fish
ladders), to allow the passage of a species or
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a number of different species of fish past a
particular obstruction as dams, spillways,
etc.

Research track#5 Port Engineering,
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Inland Navigation and Shore protection 8l gail) dglan g
5.1 Beach erosion and effect of coastal gl Jsti 51

structures on the environment

Research on the problems resulting
from the erosion of beaches along the
Egyptian coasts due to natural factors
and shoreline changes resulting from
coastal installations on the coasts and
other different ways to protect the beach
and studying this using laboratory
experiments and mathematical models.
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5.2 Inland navigation and river
transportation

Study the problems of inland navigation and
river transportation during the Nile and
navigational channels and the Suez Canal
and study the problems of silting and the
emergence of the submersible islands and

erosion in the aspects of navigable channels
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5.3 The movement of sediment in lakes
Study the movement of sediment and salts
and water currents in the Lakes to preserve
water quality and aquatic with special
attention to Lake Nasser to assess the
possibility of moving huge volumes of
sediment accumulated in it.
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5.4 The impact of seawater on marine
structures
Study the impact of seawater on offshore
and coastal structures and modern methods
used in the design of such facilities and
study future changes resulting from the
implementation work through simulation
using mathematical models.
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5.5 Rehabilitation, maintenance and risk
assessment of marine and offshore
structures

Developing methods to examine existing

waterfront structures, marine structures and

offshore platforms. Designing maintenance
and repair programs for these structures
taking into consideration the economic point
of view and the feasibility of these
replacement programs. Risk assessment and
reliability analyses of ports, marine
structures and different types of offshore
platforms are required to determine the
priority of maintenance and replacement
programs. This kind of research can be done
in cooperation with the Egyptian General

Petroleum Corporation (EGPC), where there

is many marine and offshore structures in

Egypt that need maintenance and repair.

Offshore Wind Turbine as an offshore

structure.

(design, analysis and construction)-as a case

study Egypt first Windfarm project.
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5.6 Climate Changes and Sea Level Rise
- Study the impact of climate changes and
sea level rise on Egyptian coastal zones and
saltwater intrusion.

- Study recent methods of shore protection,
such as sand engines, on the Egyptian Nile
Delta and Northern Coast

- Study the effect of recent national projects
constructed in the Mediterranean Sea on
shoreline changes
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Research track#6_Surface and
Groundwater Hydrology
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6.1 Surface Water Hydrology

e Developing and testing numerical and
experimental models to simulate surface
water processes on offline and real-time
basis (e.g., rainfall, storm kinematics,
storm dynamics, infiltration, watershed
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morphology, rainfall-runoff
transformation, and flood routing).
Hydrometeorology (vapor/rain in the
atmosphere) and hydroclimatology
(climate change and long terms climate-
based simulations).

Ecohydrology (system engineering of
watershed ecosystems, lakes
eutrophication and pollutant transport
across hydrologic systems).

Coastal Hydrology (oceanic and
hydroclimate forcing. Response of
coastal systems to altered hydrologic
regime and sea level dynamics.
Hydrology of wetlands, deltas, estuaries
and shallow seas. Hazard prediction in
coastal hydrologic systems).
Applications of CFD, hydrodynamics,
Hydro-informatics, Geo-statistics,
mathematics, GIS, remote sensing,
artificial ~ intelligence Al and
optimization in surface water hydrology.
Flood forecasting and warning systems,
reservoir operation, and methods of
protection against flash floods.

Use of flood water in water resources

management. Methods of  water
harvesting.
River Engineering (flood plains

simulations, flood inundation mapping,
flood hazard, flood wave propagation in

dam  break  problems, riverbank
revetment, and river restoration).
Hydrologic/hydraulic ~ design  and

analysis of flood control structures (i.e.
culverts, dams, stilling basins, spillways,
...etc).

Urban storm drainage systems. Urban
metabolism and green solutions.

Flood risk assessment and management
of floods and draughts. Mitigation
measures and sustainable solutions.

Soil Erosion and simulation of river
sediment loads and transport.
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Climate  change affects surface
hydrology.
Conducting  studies  for  future

predictions of the effects resulting from
potential disasters such as floods,
torrents, and drought.

Developing rainwater collection and
harvesting systems to be used to explore
opportunities to fill soil pores and create
a surface rain collection system.

Studies to determine areas of surface
runoff and local absorption of rainwater
and floods
Develop and
methods

improve data testing
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6.2 Groundwater Hydrology

Developing and testing numerical and
experimental models to simulate
groundwater processes on offline and
real-time basis.

Application of GIS and remote sensing
in the monitoring and simulation of
groundwater systems.

Modeling of turbulent flow in fractured
aquifers,

Modeling groundwater injections,
Modeling sea water intrusion in coastal
aquifers

Dewatering techniques.

Pollutants transport in porous media,
groundwater pollution control, aquifer
protection and remediation.

Seepage analysis.

Applications of Geo-statistics,
mathematics, artificial intelligence Al,
and optimization in groundwater studies.
Study of groundwater level control
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6.3 Groundwater and surface water

interaction.

Baseflow hydrograph models.

Mixed surface  water/groundwater
hydrograph separation/simulation.
Groundwater recharge

Watershed ecology, water resources
quantification and qualification.
Unsaturated/saturated groundwater flow
due to surface storage, seasonal
fluctuation of groundwater table, and
control of seawater intrusion.
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6.4 Hydrometeorology

Studies of water and energy transfer
between land surface and/or seawater
interface and the atmosphere on the
micro, meso, synoptic, and
climatological scales.

Modeling of temperature, evaporation,
precipitation, atmospheric water and the
variations and interactions of those
variables, and how they change over
space and time.

Modeling of atmospheric circulations,
storm kinematics, and storm dynamics.
Forecasting, numerical weather
prediction, and modeling the change of
climate.

Atmospheric advection, convection, and
dispersion studies. Methods of remote
sensing of atmospheric variables.
Methods  of  visualization  and
atmospheric data processing.

Effect of Climate change on rainfall data
characteristics

Regional Analysis and studies of rainfall
pattern
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https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Energy

Application of Remote Sensing RS in
the fields of Surface Hydrology
Regional Climate Modeling.

Study the impact of climate changes on
the intensity, timing, and frequency of
rainstorms in Egypt and the Upper Nile

Nile Basin Studies

Hydrological research of Nile River
Basin.

Development and application of
numerical models of the Nile basin
hydrological processes.

Floods and droughts prediction in Nile
Basin.

Optimization of Nile Basin resources.
Nile water management in both quantity
and quality.

Nile basin environmental and ecological
studies.

Nile basin hydro-economy.

Using remote sensing techniques to
determine maps of water flow in the
Upper Nile and determine the optimal
paths to reduce losses, such as the
Jonglei Canal Project.

A realistic and systematic study of the
Congo River project and its connection
to the Nile River.

Study and monitor the Nile River Basin
and its tributaries accurately and prepare
reports on its hydrological status
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Urban Hydrology

Hydrological processes in urban areas.
Methods of flood estimation in urban
areas.

Flood inundation mapping in urban
areas.

Hydrologic/hydraulic = simulations of
storm drainage systems.
Real-time operation of combined

sewage systems.
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e Hydrology and green cities (sustainable
storm  water management, green
buildings and urban planning),
Environment-sensitive cities, New and
economic techniques for storm water
control
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6.7 Ecohydrology

e Conjunctive use of surface and
groundwater, = modeling of  the
hydrologic cycle

e Modeling Eutrophication in Lake
Ecosystems

e Water Pollution control in rivers and
streams

e Application of RS in the fields of Eco-
Hydrology
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6.8 Groundwater management

e Sustainable groundwater management
under climate change impacts.

e Effect of over pumping on saltwater
intrusion and upconing phenomenon.

e Environmental impacts of brine
injection into coastal aquifers as a reject
product of desalination plants.

e  Groundwater — Energy Nexus.

e Using mathematical models to evaluate
the sustainability of underground
reservoirs in reclamation areas.

e Hydrogeochemical studies to
qualitatively evaluate groundwater and
its suitability for use.

e Utilizing treated sewage water to
recharge groundwater aquifers.
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Research track#7 Geographic
Information System and Remote Sensing
and Hydroinformatics
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7.1 Applications of GIS and remote
sensing in water resources
development studies and pollution
control
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e Study the use of modern technology in
the information system and decision-
making support for managing water
resources and improving their
performance.

e Use modern technologies of
geographic information systems and
remote sensing in studies and research
related to the development of water
resources, whether surface or
groundwater, and their preservation
from pollution.
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7.2 Information systems for networks i) A ya ‘_,A il glaal) aldd aladind 7,2
Analysis
Studying the current networks Gl sl g o yall 5 g )ll) Aalladl culSe Al Al o
(irrigation, drainage, drinking water Lo Aalall 4 jaall clilul) ae) @ g (Al G pall
and sewage) and their geographic Gl yial) g Ll 5 S Sl e 28) gal) A jo SIS
databases, as well as studying the J38) gall oda Ay Jaladl
losses from the networks, their causes
and proposals to reduce the percentage
of these losses.

7.3 Using information systems for alily 1o Jue B Claglall alii aladi u) 7.3

developing geographic databases for

Navigation network
Studying the possibility of creating a
geographical database for the navigational
waterway network (river transport) using
geographic information systems and using
them to manage and analyze the river
transport network, as well as creating a
database containing information on all
climatic factors such as temperature, wind,
rain, etc.
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7.4 Using remote sensing in studying
water channel sections

Using remote sensing in redrawing and

rehabilitating water canal sections.
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7.5 flood and river basin management
Usage of information and communication
technologies (ICTs) and modelling, and their
application for resolving water-related
problems in civil engineering, and
information systems for integrated water
management for flood and basins.
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7.6 Urban Water Management

e Infrastructure for the safe evacuation
of effluent water innovative design of
sewerage systems and water treatment
plants

e Maintenance and redesign of old
sewerage systems, problem of
groundwater infiltration and
wastewater seepage

e Consumption versus conservation of
resources

e Potential re-use of storm water run-
off/irrigation water; desalinization
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7.7 Coastal and Environmental
Management

Modelling and Information Systems for
coastal and environmental management is
the study of the flow of information related
to the flow of water (and all that it transports)
and the interactions with its natural and
artificial ~ environments. It  involves
mathematical modelling and advanced
information technology tools, and their
application to hydraulic, hydrological and
environmental problems of coastal waters.
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