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River Nile BasinRiver Nile Basin

LongestLongest river in the World (6,695 Km)river in the World (6,695 Km)
LocationLocation: Africa latitude 4: Africa latitude 400S to 31S to 3100NN
Total length of the Total length of the river andriver and its its tributariestributaries: 37,205 Km: 37,205 Km22

River River catchment's catchment's area: 2,9 million Kmarea: 2,9 million Km22

Shared among ten Shared among ten countriescountries: Burundi, Democratic : Burundi, Democratic 
Republic of Congo, Egypt, Ethiopia, Eritrea, Kenya, Republic of Congo, Egypt, Ethiopia, Eritrea, Kenya, 
Rwanda, Sudan, Tanzania and UgandaRwanda, Sudan, Tanzania and Uganda

Total Total populationpopulation of these countries: about 280 millionof these countries: about 280 million
Crosses several Crosses several climatic regionsclimatic regions of Africa: tropical rain of Africa: tropical rain 

forest to desertforest to desert





NILE RIVER WatershedsNILE RIVER Watersheds

Watershed areaWatershed area : 3.3 million km: 3.3 million km22 (one tenth of (one tenth of 
Africa)Africa)

The Nile River gets its water from three The Nile River gets its water from three 
catchments :catchments :

11-- The Plateau of Equatorial lakes (South)The Plateau of Equatorial lakes (South)

22-- Bahr EL Ghazal (Center)Bahr EL Ghazal (Center)

33-- Ethiopian high lands (East)Ethiopian high lands (East)





Water Sources of River NileWater Sources of River Nile

The Nile is a combination of three long rivers whose 
sources are in central Africa: the White Nile, the Blue
Nile, and the Atbarah.

The White Nile, which begins at Lake Victoria in 
Uganda, supplies about 28% of the Nile's waters in 
Egypt  

In southern and central Sudan, the White Nile passes 
through a wide, flat plain covered with swamp
vegetation and slows almost to stagnation. 

The Blue Nile, which originates at Lake Tana in 
Ethiopia, provides an average of 58% of the Nile's waters 
in Egypt.

The much shorter Atbarah River, which also originates 
in Ethiopia, and provides about 14% of the Nile's waters 
in Egypt.





Total budget of water Total budget of water 
sourcessources



Water flow to River Nile (Egypt) Water flow to River Nile (Egypt) 
(x10(x1066))

EgyptEgypt’’s share of the Nile flow is 55.5 cubic s share of the Nile flow is 55.5 cubic kilometreskilometres per per 
year ( average flow is 84 cubic year ( average flow is 84 cubic kilometreskilometres per year at per year at 
Aswan )Aswan )



Delta BranchesDelta Branches
The Nile Delta extends over approximately 22,000 The Nile Delta extends over approximately 22,000 

square kilometers.square kilometers.
The Nile in Egypt extends for 1200 km between The Nile in Egypt extends for 1200 km between AswanAswan

and the Mediterranean Sea .and the Mediterranean Sea .
At Cairo, the Nile spreads out over what was once a At Cairo, the Nile spreads out over what was once a 

broad broad estuaryestuary that has been filled by silt deposits to that has been filled by silt deposits to 
form a fertile, fanform a fertile, fan--shape shape deltadelta about 250 kilometers wide. about 250 kilometers wide. 

According to historical accounts from the first century According to historical accounts from the first century 
AA..DD.., seven branches of the Nile once ran through the , seven branches of the Nile once ran through the 
DeltaDelta..

Nature and man have closed all but two main outletsNature and man have closed all but two main outlets: : 
the east branch, the east branch, DamiettaDamietta (240 kilometers long), and the (240 kilometers long), and the 
west branch, west branch, RosettaRosetta (31.50(31.50°°N, 30.35N, 30.35°°E )(235 kilometers E )(235 kilometers 
long). long). 

A network of A network of drainagedrainage and and irrigation canalsirrigation canals
supplements these remaining outlets.supplements these remaining outlets.





Nile ValleyNile Valley GeologyGeology

The The Nile DeltaNile Delta has strong geological similarities with has strong geological similarities with 
the desert to the west and the Nile Valley to the south.the desert to the west and the Nile Valley to the south.

The The Nile ValleyNile Valley consists of the broad floodplain which consists of the broad floodplain which 
flows between steep flows between steep limestone limestone or or sandstone hillssandstone hills..

The valley The valley sedimentssediments have been formed by the have been formed by the 
deposition of over bank deposits (deposition of over bank deposits (sands, silts, and clayssands, silts, and clays))
when the Nile flooded. Silt is when the Nile flooded. Silt is 50 to 7550 to 75 feet deepfeet deep.

Much of the delta is dominated by Much of the delta is dominated by similar alluvialsimilar alluvial
sediments to those found in the Nile Valley.sediments to those found in the Nile Valley.

River regulation has stopped this annual sediment River regulation has stopped this annual sediment 
influx, and the flood plain is now dissected by a network influx, and the flood plain is now dissected by a network 
of irrigation canals.  of irrigation canals.  

At the coast there is a series of At the coast there is a series of saline lagoonssaline lagoons and salt and salt 
flats trapped behind coastal sand bars.flats trapped behind coastal sand bars.







Sources of Nile SedimentSources of Nile Sediment

Most of the sedimentation of the Nile (~ 90%), flows Most of the sedimentation of the Nile (~ 90%), flows 
from the from the Ethiopian highlandsEthiopian highlands through the through the Blue NileBlue Nile and and 
the the AtbaraAtbara during the flood . during the flood . 

The The White NileWhite Nile and its tributaries lose most of its and its tributaries lose most of its 
sediment load by spilling and deposition over flood sediment load by spilling and deposition over flood 
plains, lakes, and marshlands. plains, lakes, and marshlands. 

Mean annual sediment load to be approximately Mean annual sediment load to be approximately 134134
million tonsmillion tons at Aswan.at Aswan.

North of Aswan, the river has a gentle gradient, North of Aswan, the river has a gentle gradient, 
dropping dropping 1m in every 13 km1m in every 13 km..





Nile Islands Protected AreaNile Islands Protected Area

LocationLocation: : 144 Islands144 Islands along the main course of along the main course of 
the Nile from Aswan to the Delta with an area of the Nile from Aswan to the Delta with an area of 
about 32,500 feddans.about 32,500 feddans.

At At RossettaRossetta branch there are branch there are 3030 isles of 3400 isles of 3400 
feddansfeddans. . At At DamiettaDamietta branch, there are branch, there are 1919 isles of isles of 
an area of about an area of about 12501250 feddansfeddans..







HYDROLOGYHYDROLOGY

Very low annual rainfall, Very low annual rainfall, Annual rainfall ranges Annual rainfall ranges 
between a maximum of about 200 mmbetween a maximum of about 200 mm toto a a 
minimum of nearly zerominimum of nearly zero

Therefore, The Nile becomes increasingly Therefore, The Nile becomes increasingly 
important the farther north it flows into Sudan and important the farther north it flows into Sudan and 
Egypt. This is because it brings water to regions Egypt. This is because it brings water to regions 
which lie in Earth's greatest and which lie in Earth's greatest and most desolate most desolate 
desert, the Sahara.desert, the Sahara.

The scale of agriculture increases as the area of The scale of agriculture increases as the area of 
cultivatable land increases northward. cultivatable land increases northward. 



Aswan High DamAswan High Dam  
The High Aswan Dam (HAD) is the most important The High Aswan Dam (HAD) is the most important 

structure to structure to regulate the flow of the river Nileregulate the flow of the river Nile in Egypt in Egypt 
and it is located near the border with Sudan.and it is located near the border with Sudan.

Captures the mighty Nile River in the world's third Captures the mighty Nile River in the world's third 
largest reservoir, Lake Nasser largest reservoir, Lake Nasser 

Flood control, hydroelectric power, irrigationFlood control, hydroelectric power, irrigation





LAKE NASSERLAKE NASSER

Lake Nasser, the world's largest artificial lakeLake Nasser, the world's largest artificial lake
Lake Nasser (Lake Nasser (180 sq km180 sq km), the dam's reservoir and, has a ), the dam's reservoir and, has a 

storage capacity of storage capacity of 157 billion cu m157 billion cu m. . 
As a result of Aswan High Dam construction, the Nile As a result of Aswan High Dam construction, the Nile 

actually begins its flow into Egypt as actually begins its flow into Egypt as Lake NasserLake Nasser.  .  
The amount of water in Lake Nasser is about The amount of water in Lake Nasser is about twice twice the the 

annual yield of the river in Aswan.annual yield of the river in Aswan.



Lake NasserLake Nasser
Flood and Drought Control ProjectFlood and Drought Control Project

Since 1964, Since 1964, 4.95 billion cubic meters4.95 billion cubic meters (bcm) of sediments (bcm) of sediments 
have deposited in Lake Nasser have deposited in Lake Nasser 

Studies indicate that up to Studies indicate that up to 134 million cubic meters134 million cubic meters a year a year 
end up in the lake, with end up in the lake, with 130 million130 million sediment and sediment and 4 million4 million
passing through the Aswan High Dam to the valley north of passing through the Aswan High Dam to the valley north of 
Aswan. Aswan. 

The current operation strategy is to keep the level of the The current operation strategy is to keep the level of the 
lake as high as possible to secure sufficient release in case lake as high as possible to secure sufficient release in case 
of consecutive dry years.of consecutive dry years.

In case of a large annual flood, surplus water has to be In case of a large annual flood, surplus water has to be 
spilled into the desert through the spilled into the desert through the TOSHKATOSHKA spillway at the spillway at the 
west side of the lake.west side of the lake.

This spillway was used in the last four years, with annual This spillway was used in the last four years, with annual 
discharge equals discharge equals 35%35% ..





Wildlife in Lake Wildlife in Lake 
NasserNasser



River Nile EcoregionRiver Nile Ecoregion

The region enjoys a Mediterranean climate, with average The region enjoys a Mediterranean climate, with average 
summer temperatures around summer temperatures around 8686°° F F ((3030°° CC)) and winter and winter 
temperatures ranging between temperatures ranging between 41 and 5041 and 50°° F F ((55--1010°° CC).).
Rainfall is scarce, falling mostly in the winter.Rainfall is scarce, falling mostly in the winter.

Wild SideWild Side
The Nile Delta is part of one of the worldThe Nile Delta is part of one of the world’’s most s most 

important migration routes for birds. Every year, millions of important migration routes for birds. Every year, millions of 
birds pass through Europe and Africa along the "eastern birds pass through Europe and Africa along the "eastern 
African flyway." White storks, black storks, European African flyway." White storks, black storks, European 
cranes, and white pelicans all rely on the region during their cranes, and white pelicans all rely on the region during their 
annual migrationsannual migrations



Migratory BirdsMigratory Birds



Major Birding Areas in Egypt 



VegetationVegetation

The Nile Delta was once known for large papyrus The Nile Delta was once known for large papyrus 
((CyperusCyperus papyrus)papyrus) swamps, but papyrus is now largely swamps, but papyrus is now largely 
absent from the delta. absent from the delta. 

Vegetation consists of Vegetation consists of PhragmitesPhragmites australisaustralis, , TyphaTypha
capensiscapensis,, and and JuncusJuncus maritimusmaritimus..

The The NileNile has been connected to the has been connected to the NigerNiger and and ChadChad
water systems, through a series of shallow lakes in the water systems, through a series of shallow lakes in the 
Sahara DesertSahara Desert. . Therefore, the three river systems share a Therefore, the three river systems share a 
similar flora and faunasimilar flora and fauna..

The The Nile RiverNile River within Egypt has at least within Egypt has at least 553 plant553 plant
species associated with it, of which at least 8 species are species associated with it, of which at least 8 species are 
endemicendemic





River Nile ThreatRiver Nile Threat
The ecological balance of Nile and its surroundings The ecological balance of Nile and its surroundings 
has been badly affected by a host of factors such as:has been badly affected by a host of factors such as:

The population explosion, The population explosion, 

PollutionPollution

Global warming.Global warming.

SalinationSalination caused by increased global warmingcaused by increased global warming

The extinction of many native species of flora and The extinction of many native species of flora and 
fauna.fauna.

Invasion of alien speciesInvasion of alien species







River Nile River Nile -- Polluted RiverPolluted River

Nile pollution in Egypt became a problem after 1970 Nile pollution in Egypt became a problem after 1970 
and the completion of the Aswan High Dam.and the completion of the Aswan High Dam.

Only Only 10%10% of River Nile water reaches Mediterranean.of River Nile water reaches Mediterranean.

Before then, river pollutants were washed away with Before then, river pollutants were washed away with 
the annual flood. the annual flood. 

The dam has tamed the surging floodwaters that The dam has tamed the surging floodwaters that 
would annually flush pollutants out of the Nile system would annually flush pollutants out of the Nile system 
and into the Mediterranean and into the Mediterranean 



Key sources of pollution include:Key sources of pollution include:
Farmers have been forced to use about one million Farmers have been forced to use about one million 

tons of tons of artificial fertilizerartificial fertilizer as a substitute for natural as a substitute for natural 
nutrients.nutrients.

Agricultural runAgricultural run--off from irrigation off from irrigation –– chemical chemical 
fertilizers are seeping back into the river fertilizers are seeping back into the river –– and, and, 
because more water evaporates in irrigation systems, it because more water evaporates in irrigation systems, it 
has higher has higher salinesaline levels. levels. 

SewerageSewerage from cities, towns and villages is dumped from cities, towns and villages is dumped 
into it in untreated or partially treated form. into it in untreated or partially treated form. 

Industrial wasteIndustrial waste from factories situated along the from factories situated along the 
river. river. 

Domestic Domestic rubbish. rubbish. 
FisheriesFisheries



River Basins Management Problems andRiver Basins Management Problems and
issues ( Nile River Case )issues ( Nile River Case )

Soil erosion in the watershed areaSoil erosion in the watershed area
Factors affecting soil erosionFactors affecting soil erosion
- Vegetation Cover
- Loose Soil 
- Urbanization
- Slopes

ProblemsProblems
- Erosion of top fertile surface
- Decreased run off
- Damages of properties
- Increased sediment yield to River Nile



Coastal Delta LakesCoastal Delta Lakes
SaltmarshesSaltmarshes

Coastal Delta lakes are transitional zones between land Coastal Delta lakes are transitional zones between land 
and sea.and sea.
Over Over 25%25% of all Mediterranean wetlands are found along of all Mediterranean wetlands are found along 
The The MeditMedit. Coast of Egypt.. Coast of Egypt.
The Nile Delta lakes are the most biologically diverse sitesThe Nile Delta lakes are the most biologically diverse sites
They are considered the They are considered the most productivemost productive natural systems.natural systems.
Important fish species in the lakes and lagoons include Important fish species in the lakes and lagoons include 
OreochromisOreochromis niloticusniloticus, , O. O. aureusaureus, , OO. . galilaeusgalilaeus, , Tilapia Tilapia zilliizillii
and and ClariasClarias spsp..
Several problems affect the conservation of the Nile Delta Several problems affect the conservation of the Nile Delta 
lakeslakes    such assuch as  : pollution, land reclamation, intensive : pollution, land reclamation, intensive 
aquatic vegetation, over fishing, aquatic vegetation, over fishing, eutrophicationeutrophication, heavy , heavy 
metals and pesticides are of increasing concern.metals and pesticides are of increasing concern.
Levels of pollution in these lakes: Levels of pollution in these lakes: L.MariutL.Mariut>L>L. . ManzalahManzalah>L. >L. 
EdkuEdku>L>L. . BurullusBurullus..



Tilapia Tilapia sppspp..





Lake Lake BurullusBurullus

Boughaz



Lake Lake BurullusBurullus

Lake Lake BurullusBurullus Protected Area is located east of the Protected Area is located east of the 
Rosetta branch of the Nile. Rosetta branch of the Nile. 

The lake is shallow and rather elongated with about The lake is shallow and rather elongated with about 50 50 
small islandssmall islands are scattered through it. are scattered through it. 

The The sand barsand bar separating the lake from the sea varies in separating the lake from the sea varies in 
width from a few hundred meters to 5km. width from a few hundred meters to 5km. 

The only The only connectionconnection with the sea is at the northeast with the sea is at the northeast 
corner and here the water is most saline. corner and here the water is most saline. 

Salinity Salinity decreases to the south and the water is fresh decreases to the south and the water is fresh 
near the canals and drains that enter the lake. near the canals and drains that enter the lake. 

Commercial Commercial salt productionsalt production and fish farming are and fish farming are 
carried on to the south of  the lake. carried on to the south of  the lake. 



BurullusBurullusin L. in L. HydrophytesHydrophytes

The southern shore of the lake is bordered by The southern shore of the lake is bordered by 
extensive stands of extensive stands of PhragmitesPhragmites and and TyphaTypha reed reed 
swamps.swamps.

In the lake, abundant aquatic vegetation such as:In the lake, abundant aquatic vegetation such as:
PotamogetonPotamogeton sppspp, , CeratophyllumCeratophyllum, , NajasNajas, , LemnaLemna, , 

LudwigiaLudwigia and and EichhorniaEichhornia..

Reed swamps: common reed Reed swamps: common reed PhragmitesPhragmites australisaustralis
covers (6.972ha).                                             covers (6.972ha).                                             

Total standing crop of Lake Total standing crop of Lake BurullusBurullus is  239,040 tons.is  239,040 tons.





L. L. BurullusBurullus ……………… continuedcontinued

Biological/Ecological notes Biological/Ecological notes 

FloraFlora
Lower plants (phytoplankton) Species composition has changLower plants (phytoplankton) Species composition has changed    ed    

drastically in a short period due to change in water chemistrydrastically in a short period due to change in water chemistry
The extensive The extensive PhragmitesPhragmites beds in the southern and eastern parts beds in the southern and eastern parts 

of the lake, covering about 20,000 ha, provide an important breeof the lake, covering about 20,000 ha, provide an important breeding ding 
habitat for habitat for IxobrichusIxobrichus minutusminutus and and PorphyrioPorphyrio porphyrioporphyrio
WildlifeWildlife

The site is an important wetland for wintering and stagingThe site is an important wetland for wintering and staging area for area for 
birds including; birds including; ArdeaArdea cinereacinerea, , CasmerodiusCasmerodius albusalbus, , EgrettaEgretta garzettagarzetta, , 
ArdeolaArdeola ralloidesralloides, , IxobrichusIxobrichus minutusminutus, , AnasAnas creccacrecca, A. , A. ferinaferina, Circus , Circus 
aeruginosusaeruginosus, , FulicaFulica atraatra, , VanellusVanellus spinosusspinosus, , TringaTringa stagnatilisstagnatilis, , CalidrisCalidris
minutaminuta and and LarusLarus cachinnanscachinnans
andand

for the threatened for the threatened Ferruginous DuckFerruginous Duck, , AythyaAythya nyrocanyroca. . Purple Purple GallinuleGallinule, , 
PorphyrioPorphyrio porphyrioporphyrio, and , and Little TernLittle Tern, , Sterna Sterna albifronsalbifrons, breed in the area., breed in the area.



Lake Lake ManzalaManzala

Lake Lake ManzalaManzala, the , the largest (largest (60 km long and 40 km wide60 km long and 40 km wide) of Egypt's of Egypt's 
Mediterranean wetlands and the most productive for Mediterranean wetlands and the most productive for 
fisheries.fisheries.

This huge shallow lake is suffering from This huge shallow lake is suffering from landland reclamationreclamation, , 
industrial industrial and and nutrient pollutionnutrient pollution, and , and overgrowthovergrowth by water by water 
hyacinthhyacinth. . 

Formerly saline or brackish, its salinity is reduced by yearFormerly saline or brackish, its salinity is reduced by year--
round freshwater inflow and poor drainage to the sea, and round freshwater inflow and poor drainage to the sea, and 
fish catchesfish catches are reducedare reduced..

Extensive emergent reed beds, mainly of Extensive emergent reed beds, mainly of PhragmitesPhragmites, help , help 
to to localiselocalise pollution, but also prevent the circulation of pollution, but also prevent the circulation of 
saline water. saline water. 



LAKE MANZALALAKE MANZALA



L. L. ManzalaManzala………………………………..continuedcontinued

Habitats vegetationHabitats vegetation

The three main habitats are reedThe three main habitats are reed--swamps, swamps, saltmarshessaltmarshes
and sandy areas. and sandy areas. 

reedreed--swampsswamps of of PhragmitesPhragmites and and TyphaTypha, with associated , with associated 
submerged watersubmerged water--plants (e.g. plants (e.g. PotamogetonPotamogeton and and NajasNajas), are ), are 
found extensively in the less saline portions of the lake in found extensively in the less saline portions of the lake in 
the south and west and fringing many islands. the south and west and fringing many islands. 

SaltmarshesSaltmarshes of of JuncusJuncus and and HalocnemumHalocnemum occur on the occur on the 
northern (coastal) margins of the lakes and some islands. northern (coastal) margins of the lakes and some islands. 

Sand formationsSand formations are occupied by several plant are occupied by several plant 
communities, ecommunities, e..gg. . coastal dunescoastal dunes. . Open water and mudflats Open water and mudflats 
are also important habitats for birdsare also important habitats for birds..

Large areas in the northLarge areas in the north--west of the lake have been turned west of the lake have been turned 
into fishinto fish--farmsfarms



Waterfowl of L. Waterfowl of L. ManzalaManzala

ManzalaManzala is by far the most important wetland for wintering is by far the most important wetland for wintering waterbirdswaterbirds
in Egypt, holding a total of in Egypt, holding a total of 233,901 water birds233,901 water birds in winterin winter. . This This 
represented crepresented c..40% of all waterfowl40% of all waterfowl counted throughout Egypt's counted throughout Egypt's 
wetlands and included the wetlands and included the world's largestworld's largest concentrations of wintering concentrations of wintering 
LarusLarus minutusminutus and and ChlidoniasChlidonias hybridushybridus..

There were also up to There were also up to 36,180 waders36,180 waders present in spring present in spring 
especially of especially of RecurvirostraRecurvirostra avosettaavosetta, , CalidrisCalidris minutaminuta, , CalidrisCalidris alpinaalpina and and 
PhilomachusPhilomachus pugnaxpugnax. . 

ManzalaManzala is also of importance for a number of breeding is also of importance for a number of breeding waterbirdswaterbirds and and 
wetland species. About 35 species are known to breed, including wetland species. About 35 species are known to breed, including 
IxobrychusIxobrychus minutusminutus, , EgrettaEgretta garzettagarzetta, , ArdeolaArdeola ralloidesralloides, , PorphyrioPorphyrio
porphyrioporphyrio, , Sterna Sterna albifronsalbifrons, , CharadriusCharadrius alexandrinusalexandrinus, , VanellusVanellus
spinosusspinosus, , GlareolaGlareola pratincolapratincola, , CaprimulgusCaprimulgus aegyptiusaegyptius, , CeryleCeryle rudisrudis and and 
AcrocephalusAcrocephalus stentoreusstentoreus..

Highly organized birdHighly organized bird--catching activities take several tens of catching activities take several tens of 
thousands of waterfowl every year, mainly ducks, thousands of waterfowl every year, mainly ducks, FulicaFulica atraatra, , GallinulaGallinula
chloropuschloropus and waders and waders 



Huge screw pumps Huge screw pumps 
lift the drainagelift the drainage  
water from Bahr El water from Bahr El 
BaqrBaqr and into and into 
sedimentation sedimentation 
pondsponds  .  .

Indigenous Indigenous 
species ofspecies of    water water 
reeds have been reeds have been 
tested attested at  
the site, including the site, including 
PapyrusPapyrus  

Fish production, Fish production, 
which uses which uses 
waterwater  
cleansed by the cleansed by the 
wetlandwetland  .  .

After sediment. After sediment. 
water is poured water is poured 
into cells with into cells with 
different flow, different flow, 
slope.slope.

Conservation project of L. Conservation project of L. ManzalaManzala
Constructed WetlandConstructed Wetland

An artificial wetland that would prevent pollutants from Cairo fAn artificial wetland that would prevent pollutants from Cairo from rom 
seeping through the Nile delta into the Mediterranean.seeping through the Nile delta into the Mediterranean.

It demonstrates the value of engineered wetlands as a costIt demonstrates the value of engineered wetlands as a cost--
effective, ecologically sound method for trapping sediments and effective, ecologically sound method for trapping sediments and 
pollutants from municipal, industrial and agricultural sources.pollutants from municipal, industrial and agricultural sources.



Lake Lake EdkuEdku



Lake Lake EdkuEdku ……………… continuedcontinued

SituatedSituated at 30km NE of Alexandriaat 30km NE of Alexandria
It is It is connectedconnected with the Mediterranean sea through with the Mediterranean sea through 

BoughazBoughaz ElEl-- maadyahmaadyah..
AreaArea: 126 km: 126 km²²
DepthDepth range from 50range from 50--150 cm.150 cm.
This coastal lagoon is almost an agricultural  drainThis coastal lagoon is almost an agricultural  drain

389x10 millions m389x10 millions m³³ agricultural wastewateragricultural wastewater are are 
discharged through discharged through BoughazBoughaz abuabu--kirkir..

Its salinity has been reduced by freshIts salinity has been reduced by fresh--water overload water overload 
from the Nile drains. from the Nile drains. 

Fish quality is reduced by Fish quality is reduced by eutrophicationeutrophication and the and the 
spread of spread of water hyacinthwater hyacinth and and AzollaAzolla filiculoidesfiliculoides on the on the 
water surface.water surface.

Its size is being rapidly reduced by Its size is being rapidly reduced by land reclamation.land reclamation.



Lake Lake EdkuEdku



Lake Lake EdkuEdku vegetationvegetation

After the closure of the Aswan High Dam in 1964. Water After the closure of the Aswan High Dam in 1964. Water 
weeds increased, including indicators of weeds increased, including indicators of eutrophicationeutrophication
such as such as CeratophyllumCeratophyllum (hornwort), (hornwort), LemnaLemna (duckweed), (duckweed), 
EichhorniaEichhornia (water hyacinth), and reed swamps grew up (water hyacinth), and reed swamps grew up 
dominated by dominated by TyphaTypha (cattail). (cattail). 

Meanwhile, Meanwhile, molluscsmolluscs and foraminifera typical of brackish and foraminifera typical of brackish 
lagoon conditions decreased as the water became fresher. lagoon conditions decreased as the water became fresher. 

AzollaAzolla niloticanilotica thrived in the brackish and saline thrived in the brackish and saline 
conditions early in the century, but became extinct after conditions early in the century, but became extinct after 
1920 when nutrient levels began to increase.1920 when nutrient levels began to increase.

AzollaAzolla filiculoidesfiliculoides was introduced to the delta as a green was introduced to the delta as a green 
fertilizer and it spread across the lake in the 1990s. fertilizer and it spread across the lake in the 1990s. 



Lake MaryoutLake Maryout



Percentages of various types of vegetative cover
in the basins of lake Maryout in 1996

99991001009999100100TotalTotal
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5050141421214646PhragmitesPhragmites

Southwest Southwest 
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BasinBasin

Fishery Fishery 
BasinBasin

Main Main 
BasinBasinCategoryCategory

1. Submerged aquatic vegetation 



Restoration project (Alexandria Wastewater AWP



Change, stress, sustainability and aquaticChange, stress, sustainability and aquatic
ecosystem resilience in North Africa" ecosystem resilience in North Africa" 

(CASSARINA)(CASSARINA)

High alkalinitiesHigh alkalinities with varying degrees of brackishness.with varying degrees of brackishness.
The sites tend to be The sites tend to be eutrophiceutrophic and the phytoplankton is and the phytoplankton is 

mainly dominated by green or bluemainly dominated by green or blue--green algae.green algae.
High growth rates of High growth rates of fishfish, in the Egyptian Delta lakes. , in the Egyptian Delta lakes. 
PalaeoecologicalPalaeoecological and littoral vegetation surveys show that and littoral vegetation surveys show that 

emergent emergent macrophytesmacrophytes are still extensive only in the Delta  are still extensive only in the Delta  
lakes where they are important in controlling water lakes where they are important in controlling water 
pollution.pollution.

From sediment records of From sediment records of diatoms, zooplankton, higher diatoms, zooplankton, higher 
plants and benthic animalsplants and benthic animals major changes in species major changes in species 
composition have taken placecomposition have taken place



Delta ThreatsDelta Threats

The reduction in annual silt deposits has contributed to:The reduction in annual silt deposits has contributed to:

Rising water tablesRising water tables and increasing soil salinity in the Delta and increasing soil salinity in the Delta 

ErosionErosion of the river's banks in of the river's banks in Upper EgyptUpper Egypt, , 

ErosionErosion of the of the alluvial fanalluvial fan along the shore of the along the shore of the 
Mediterranean SeaMediterranean Sea. . 



Cause for ConcernCause for Concern  

The major threats to the region's biodiversity areThe major threats to the region's biodiversity are ::
FertilizersFertilizers, applied to the land because nutrient, applied to the land because nutrient--rich rich 

sediments are     no longer deposited through flooding;sediments are     no longer deposited through flooding;
SalinitySalinity increased in the waters;increased in the waters;
HuntingHunting increasing and trapping; increasing and trapping; 
Rising sea levelsRising sea levels due to global warming could also due to global warming could also 

drastically alter the region.drastically alter the region.
Loss in coastal fish catchLoss in coastal fish catch: the most spectacular case : the most spectacular case 

following impoundment of a flood river is the collapse of following impoundment of a flood river is the collapse of 
the Egyptian the Egyptian sardinesardine fishery.fishery.

Invasive plantsInvasive plants: the introduction of the water hyacinth : the introduction of the water hyacinth 
((EichhorniaEichhornia crassipescrassipes) ) on life in the River Nile and the on life in the River Nile and the 
networks of irrigation and drainage canals throughout networks of irrigation and drainage canals throughout 
the country.the country.



Conservation programsConservation programs

((ii)) the conservation and the conservation and sustainablesustainable use of biodiversity use of biodiversity 
and ecosystems.and ecosystems.
((iiii)) the promotion of the promotion of environmentally soundenvironmentally sound and and 
sustainable development in the areas adjacent to sustainable development in the areas adjacent to 
protected areas. protected areas. 
((iiiiii)) the the maintenance of viable populations of speciesmaintenance of viable populations of species in in 
their natural surroundings.their natural surroundings.
((iviv)) the the rehabilitationrehabilitation and and restorationrestoration of degraded of degraded 
ecosystems and the ecosystems and the recovery of threatened speciesrecovery of threatened species. . 
((vv)) the the management of the risksmanagement of the risks associated with the use associated with the use 
and release of living modified organisms resulting from and release of living modified organisms resulting from 
biotechnologybiotechnology with possible adverse impact on the with possible adverse impact on the 
environmentenvironment..



Activities for Wildlife ServiceActivities for Wildlife Service
Egypt Egypt -- Wild Bird Surveillance Wild Bird Surveillance –– 20072007

The sampling was conducted during January and February The sampling was conducted during January and February 2007.2007.
Research teams were able to work with 40 different species of Research teams were able to work with 40 different species of 
birds including a variety of migratory waterfowlbirds including a variety of migratory waterfowl..

This work was jointly supported byThis work was jointly supported by FAO FAO and and USAIDUSAID to: to: 
Assess the current statusAssess the current status of wintering water birds in Egypt's of wintering water birds in Egypt's 

major wetlands.major wetlands.
Collect representativeCollect representative samples from wild water birds from a samples from wild water birds from a 

variety of locations in Egypt.variety of locations in Egypt.
Describe conditionDescribe condition of wetlands visited.  of wetlands visited.  
Complete Complete International Water bird CensusInternational Water bird Census site and census forms site and census forms 

for each site visited.  for each site visited.  
The fieldwork was performed in two missions: aThe fieldwork was performed in two missions: a-- Lake Lake ManzallaManzalla, , 

Lake Lake ElabasaElabasa, Lake , Lake ElbawaElbawa; Egypt, b; Egypt, b-- Cairo, Cairo, FayoumFayoum, Lake , Lake 
BurulousBurulous, Lake , Lake ManzallaManzalla, , SherqeyaSherqeya.  .  



Conservation of the DeltaConservation of the Delta--Mediterranean Mediterranean 
Wetlands:Wetlands:

BiotechnologyBiotechnology will contribute substantively to the improvement of will contribute substantively to the improvement of 
agricultureagriculture, , fisheriesfisheries, , healthhealth and and environment environment in Egypt. in Egypt. 
Egypt has signed a number of international and regional agreemenEgypt has signed a number of international and regional agreements ts 
for the conservation of natural habitats and species.for the conservation of natural habitats and species.

1.1. Rio Rio ((BiodiversityBiodiversity) )) )
2.2. -- RamsarRamsar (Wetland protection)(Wetland protection)
3.3. -- CITES (Trade in wildlife)CITES (Trade in wildlife)
4.4. -- Bonn (Migratory speciesBonn (Migratory species
5.5. -- Red Sea (marine and coastal)Red Sea (marine and coastal)
6.6. -- Barcelona (marine and coastal) Barcelona (marine and coastal) 
7.7. -- Specially Protected Area ProtocolSpecially Protected Area Protocol
8.8. -- World Heritage (natural and cultural heritage) World Heritage (natural and cultural heritage) 
9.9. -- Man in the Biosphere Man in the Biosphere ProgrammeProgramme
10.10.-- AfricanAfrican--Eurasian Waterfowl AgreementEurasian Waterfowl Agreement







The impacts of Rising sea level The impacts of Rising sea level 
would be very serious:would be very serious:

It would destroy weak parts of the It would destroy weak parts of the sand beltsand belt, which is , which is 
essential for the protection of lagoons and the lowessential for the protection of lagoons and the low--lying lying 
reclaimed lands. reclaimed lands. 

Destroy one third of Egypt's Destroy one third of Egypt's fish catchesfish catches in the lagoons. in the lagoons. 
Sea level rise would change the Sea level rise would change the water qualitywater quality and affect and affect 

most fresh water fish. most fresh water fish. 
Valuable Valuable agriculturalagricultural land would be land would be inundatedinundated. . 
Vital, Vital, lowlow--lying installationslying installations in Alexandria and Port Said in Alexandria and Port Said 

would be would be threatenedthreatened. . 
Recreational tourismRecreational tourism beach facilities would be beach facilities would be 

endangered.endangered.
Groundwater Groundwater salinationsalination and impacts on agricultureand impacts on agriculture





HistoryHistory

The The deltadelta has been formed through deposits along tens of has been formed through deposits along tens of 
thousands of years by the Nile, being originally shallow sea thousands of years by the Nile, being originally shallow sea 
bedbed..

AgricultureAgriculture in the region, thus forming the backbone of in the region, thus forming the backbone of 
Egyptian civilizationEgyptian civilization..

The management of land and water resources in the Nile The management of land and water resources in the Nile 
Valley and Delta led to the rise of the Valley and Delta led to the rise of the uniqueunique civilization.       civilization.       

The Nile has been the source of civilization for more than The Nile has been the source of civilization for more than 
5,000 years5,000 years. . 

People have lived in the Nile Delta region for thousands of People have lived in the Nile Delta region for thousands of 
years, and have been intensively farming. Communities of years, and have been intensively farming. Communities of 
farmers, were cultivating wheat and barley and were farmers, were cultivating wheat and barley and were 
herding sheep, goats and cattle.herding sheep, goats and cattle.

With the natural flooding and draining of the With the natural flooding and draining of the floodplainfloodplain, , 
the annual inundation permitted a single cropthe annual inundation permitted a single crop--season over season over 
twotwo--thirds of the alluvial ground. thirds of the alluvial ground. 



Fish, Plants, BirdsFish, Plants, Birds



Papyrus was, and continues today to be made from the Papyrus was, and continues today to be made from the 
papyrus reed that grows in freshwater marshes  along the papyrus reed that grows in freshwater marshes  along the 
River NileRiver Nile , ,though today this growth isthough today this growth is . .rare and rare and 
controlled.controlled.

PapyrusPapyrus



PapyrusPapyrus

Besides its use for producing a medium for writing Besides its use for producing a medium for writing 
purposes, papyrus was also used for mattresses on purposes, papyrus was also used for mattresses on 
beds, for building chairs, tables, and other furniture as beds, for building chairs, tables, and other furniture as 
well as for mats, baskets, boxes, sandals, utensils, well as for mats, baskets, boxes, sandals, utensils, 
rope and boats. rope and boats. 
The papyrus root was a source of food, medicine and The papyrus root was a source of food, medicine and 
perfume.perfume.



C. papyrusC. papyrus
In July 2000, the author discovered a flourished In July 2000, the author discovered a flourished C. C. 

papyrus papyrus L. stand at L. stand at SharabasSharabas, on the bank of , on the bank of DamiettaDamietta
Nile branch, 24 km south of Nile branch, 24 km south of DamiettaDamietta ((SeragSerag, 2000)., 2000).

The capacity of papyrus to control water pollution The capacity of papyrus to control water pollution 
and to treat wastewater (Abe and to treat wastewater (Abe et al.et al., 1997; Abe & Ozaki, , 1997; Abe & Ozaki, 
1998; Mizuta 1998; Mizuta et al.et al., 1998; , 1998; OkurutOkurut et al.et al., 1999; , 1999; AzzaAzza et et 
al.al., 2000; , 2000; KansiimeKansiime & van & van BruggenBruggen, 2001)., 2001).



Inland open waterInland open water

Sparse mats of Sparse mats of EichhorniaEichhornia crassipescrassipes cover the open cover the open 
water These mats are drifted due to fishing activities in water These mats are drifted due to fishing activities in 
the area. The most common associated species the area. The most common associated species 
include:include:

EichhorniaEichhornia crassipescrassipes ((60% cover60% cover). ). 
MyriophyllumMyriophyllum spicatumspicatum ((20% cover20% cover).).
CeratophyllumCeratophyllum demersumdemersum ((20% cover20% cover).).



HydrophyticHydrophytic Vegetation in the Irrigation and Vegetation in the Irrigation and 
Drainage Canal System of the River Nile in Drainage Canal System of the River Nile in 

EgyptEgypt

Various water ways, namely, drainage canals, irrigation Various water ways, namely, drainage canals, irrigation 
canals, northern lakes (canals, northern lakes (ManzalaManzala, , BorollusBorollus and and IdkuIdku), ), 
DamiettaDamietta branchbranch, , RosettaRosetta branch and branch and main streammain stream of the of the 
River Nile (River Nile (MashalyMashaly and Eland El--AmeirAmeir, 2007), 2007)

70 plant species recorded in 80 sampled stands.70 plant species recorded in 80 sampled stands.
Six vegetation groups dominated by:Six vegetation groups dominated by:

PhragmitesPhragmites australisaustralis, , EichhorniaEichhornia crassipescrassipes, , TyphaTypha
domingensisdomingensis, , ArthrocnemumArthrocnemum macrostachyummacrostachyum and and 
EchinochloaEchinochloa stagninastagnina..



The biodiversity of freshwater ecosystemsThe biodiversity of freshwater ecosystems  

Threats to inland water biodiversityThreats to inland water biodiversity

The main direct drivers of change include:The main direct drivers of change include:
habitat change,habitat change,
pollution, pollution, 
overover--exploitation, exploitation, 
invasive alien species and invasive alien species and 
climate changeclimate change. . 
Due to overDue to over--hunting and fishing,hunting and fishing, the populations of the populations of 

many species are declining many species are declining 



PhysiographyPhysiography and Agroand Agro--ecological ecological 
Systems Systems 

Egypt can be divided into five main Physiographic Egypt can be divided into five main Physiographic 
unitsunits ::
(1)(1) Western DesertWestern Desert
(2)(2) Nile Valley Nile Valley 
(3)(3) Nile Delta Nile Delta 
(4)(4) Eastern Desert Eastern Desert 
(5)(5) Sinai Peninsula.Sinai Peninsula.

Winter cropWinter crop is wheat, which is cultivated along the is wheat, which is cultivated along the 
whole length of the Nile Valley.whole length of the Nile Valley.
Summer cultivation Summer cultivation , crops such as cotton, rice, sugar , crops such as cotton, rice, sugar 
cane, and millet became important cane, and millet became important 





AgroecosystemAgroecosystem

Most of irrigated land is used to produce cotton, rice, Most of irrigated land is used to produce cotton, rice, 
citrus fruits and potatoescitrus fruits and potatoes..

Egypt is selfEgypt is self--sufficient in almost all agricultural sufficient in almost all agricultural 
commodities with the exception of cereals, oils and commodities with the exception of cereals, oils and 
sugarsugar



Agriculture Agriculture -- products:products:
cotton, rice, corn, wheat, beans, fruits, vegetables; cotton, rice, corn, wheat, beans, fruits, vegetables; 
cattle, water buffalo, sheep, goats cattle, water buffalo, sheep, goats 

HorticultureHorticulture
Gardeners grew radishesGardeners grew radishes , sesame , lentils, beans and , sesame , lentils, beans and 
chickpeas, (chickpeas, (CicerCicer arietinumarietinum), lettuce, onions, leeks, dill ), lettuce, onions, leeks, dill 
( ( AnethumAnethum graveolensgraveolens), grapes , melons, cucumbers ), grapes , melons, cucumbers 
and gourds.and gourds.

Crops Important crops :Crops Important crops :
barley (barley (HordeumHordeum hexastichonhexastichon).).
wheat (wheat (TriticumTriticum aestivumaestivum). ). 



The major challengeThe major challenge facing the sustainable facing the sustainable 
agricultural development in Egypt is the agricultural development in Egypt is the limited limited 
water resourceswater resources. . Surface irrigation accounts for Surface irrigation accounts for 
more than more than 85%85% of the total volume of water used for of the total volume of water used for 
irrigation in the Nile Delta regionirrigation in the Nile Delta region. . 

Farmland urbanizationFarmland urbanization represents a serious threat to represents a serious threat to 
agriculture in Egyptagriculture in Egypt. . 

It is prohibited by law to construct any buildings on It is prohibited by law to construct any buildings on 
farmlandfarmland

Agriculture ThreatAgriculture Threat



Water ManagementWater Management

Improving water resource useImproving water resource use through:through:
implementation of integrated irrigation and drainage implementation of integrated irrigation and drainage 
water management,water management,
identification and correction of limitations of identification and correction of limitations of 
drainage water reuse for irrigation under normal and drainage water reuse for irrigation under normal and 
saline conditions, saline conditions, 
conjunctive use of ground water for irrigation, conjunctive use of ground water for irrigation, 
optimization of irrigation scheduling for different soil optimization of irrigation scheduling for different soil 
and plant conditions, and plant conditions, 
designing and management of surface irrigation designing and management of surface irrigation 
system, as well as improvement of the irrigation system, as well as improvement of the irrigation 
delivery systemdelivery system..



1,467,8001,467,800 ( (22   %   % ))
11  %  %
33  %  %

))22,017,00022,017,000 ( (3030   %   %
1414  %  %
4242  %  %

Population without Safe Access toPopulation without Safe Access to   :   :

--    an improved water source (2004) [3an improved water source (2004) [3   [   [
Average in Urban AreasAverage in Urban Areas    
Average in Rural AreasAverage in Rural Areas    

--    improved sanitation (2004improved sanitation (2004  (  (
Average in Urban AreasAverage in Urban Areas    
Average in Rural AreasAverage in Rural Areas    

68.4468.44    km3/yr (118%km3/yr (118% ) )

55.855.8 km3/yr (82%km3/yr (82%))
)  )  1111  ( %  ( %7.57.5

4.84.8    km3/yr (7%km3/yr (7% ) )

Water Usage [2Water Usage [2  [  [

By SectorBy Sector  :  :
AgricultureAgriculture    
IndustryIndustry    
DomesticDomestic    

5858    km2/yr (2353 L/day/capkm2/yr (2353 L/day/cap   (   (

0.580.58    km3/yr (1%km3/yr (1%))
1.161.16    km3/yr (2%km3/yr (2% ))    
56.356.3    km3/yr (97%km3/yr (97%))
100100    mm/yearmm/year    
68.4468.44    km3/yr (118%km3/yr (118% ) )

Total Available Renewable Water Resources Total Available Renewable Water Resources --
TARWRTARWR    

Renewed as: Renewed as: 
Surface water produced internally Surface water produced internally 
Groundwater recharge Groundwater recharge 
Incoming watersIncoming waters    
RainfallRainfall    

Used by peopleUsed by people    



630 630 1,123 1,123 EgyptEgypt

1,437 1,437 3,759 3,759 UgandaUganda

842 842 2,207 2,207 EthiopiaEthiopia

1,993 1,993 4,792 4,792 SudanSudan

Per capita Per capita 
water water 

availability 2025availability 2025
((cubic meterscubic meters))

Per capita water Per capita water 
availability 1990availability 1990
((cubic meterscubic meters))

Country Country 

Conflict Management of Water Resources  


