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¢ River Nile . Basin

*|_ongest river in the World (6,695 Km)

s ocation: Africa latitude 4°S to 31°N

s*Total length of the river and its tributaries: 37,205 Km?
*River catchment's area: 2,9 million Km?

*Shared among ten countries: Burundi, Democratic
Republic of Congo, Egypt, Ethiopia, Eritrea, Kenya,
eRWanta Sudan, Tanzania and Uganda

om\l\po Ulation of these countries: about 280 million
OCroiE%ieN ral climatic regions oft Africa: tropical rain
jierest to seﬁ\
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N & NILE RIVER Watersheds >

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

The Nile River gets Its water from three
catchments :

~1- The Plateau of Equatorial lakes (South)

\\EL Ghazal (Center)

\ia high lands (East)




Eastern Main
Watershed

Central

Watershed

| Southern -
Watershed

ain'Watersheds of Nile River 'Basin




A EAEURIWater Sources of River Nile >

=
*The Nile iIs a combination of three long rivers whose
sources are Iin 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

etation and slows almost to stagnation.
lue Nile, which originates at Lake Tana in
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Weiter flow to River Nile (Egyoi)
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¢ Delta Branches |

| ==
*+The Nile Delta extends over approximately 22,000

sguare kilometers.

*The Nile in Egypt extends for 1200 km between Aswan
and the Mediterranean Sea .

+ At Cairo, the Nile spreads out over what was once a
broad estuary that has been filled by silt deposits to
form a fertile, fan-shape delta about 250 kilometers wide.
*According to historical accounts from the first century
A.D., seven branches of the Nile once ran through the

Dﬁﬁb\a
»Natdye and man have closed all but two main outlets:

the ea\br\anch, Damietta (240 kilometers long), and the
West bra\ch, osetta (31.50°N, 30.35°E )(235 kilometers

etwox' ofi. drainage and Irrigation canals
SHlsPIEImENntS these remaining outlets.
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¢ Nile Valley. Geology
=

*The Nile Delta has strong geological similarities with
the desert to the west and the Nile Valley to the south.
*The Nile Valley consists of the broad floodplain which
flows between steep limestone or sandstone hills.

*The valley sediments have been formed by the
deposition of over bank deposits (sands, silts, and clays

when the Nile flooded. Silt is 50 to 75 feet deep
*Much of the delta Is dominated by similar alluvial
esedififents to those found in the Nile Valley.

sRive \g lation has stopped this annual sediment
mflux ﬁﬁe flood plain is now dissected by a network

flrrlgatb cahals
o5

/r\; the co th%re IS a series of saline lagoons and salt
Shliapped ehlnd coastal sand bars.
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Population: 3 800 000
Cropland (Km2): 1 800
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€ Sources, of Nile. Sediment

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

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

’oxan\t nual sediment load to be approximately 134
IMoR

mi ons.at Aswan.

Y ortfxo\}As an, the river has a gentle gradient,

ppIng 1 \\in every 13 km.







~ ®NileJslands Protected Area

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

+At Rossetta branch there are 30 isles of 3400
feddans. At Damietta branch, there are 19 isles of

an area of about 1250 feddans.
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‘ HYDROLOGY

*\VVery low annual rainfall, Annual rainfall ranges
petween a maximum of about 200 mm to a
minimum ofi nearly zero

*Therefore, The Nile becomes Increasingly

Important the farther north it flows into Sudan and
Egypt. This Is because It brings water to regions
ich lie in Earth's greatest and most desolate

28
¢ Jesert. the Sahara.
0Mf agriculture increases as the area of

ultivatgl‘ﬁle Iénd Increases northward.

AR




& Aswan High Dam =

*The High Aswan Dam (HAD) is the most important
structure to regulate the flow of the river Nile in Egypt
and it Is located near the border with Sudan.
sCaptures the mighty Nile River in the world's third
largest reservoir, Lake Nasser

*Flood control, hydroelectric power, irrigation

Hydroelectfic generator at the
AowariHigh Dam on the Mile River
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*|_ake Nasser, the world's largest artificial lake
+|_ake Nasser (180 sg km), the dam's reservoir and, has a

storage capacity ofi 157 billion cu m.
*As aresult of Aswan High Dam construction, the Nile

actually begins its flow into Egypt as
*The amount of water In Lake Nasser Is about thce the

annual yield of the river in Aswan.
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*Since 1964, 4.95 bhillion cubic meters (bcm) of sediments
have deposited in Lake Nasser

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

Aswan.

*The current operation strategy Is to keep the level of the
lake as_high as possible to secure sufficient release in case
of cofsecutive dry years.

*1n cﬁs\e\of large annual flood, surplus water has to be
Spllled ir% heNdesert through the spillway at the
WESES|de of\\ e lake.

This pillwa)x' as\ used in the last four years, with annual
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& RIVer N||e ECOreqgion ~

*The region enjoys a Mediterranean climate, with average
summer temperatures around and winter
temperatures ranging between

Rainfall is scarce, falling mostly in the winter.

Wild Side
*» The Nile Delta I1s part of one of the world’s most

imper\aﬁ migration routes for birds. Every year, millions of
b|rd rough Europe and Africa along the "eastern
frlcan White storks, black storks, European

AICES), an x pelicans all rely on the region during their
glualmigra




RAGOR Migratony. Birds
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- VVegetation )

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

s\/egetation consists of Phragmites australis, Typha
capensis, and Juncus maritimus.

*The has been connected to the and
water systems, through a series of shallow lakes in the
Saharﬁé\esert Therefore, the three river systems share a

s lihe \\ R W|th|n Egypt has at least

SPECIES a ed with it, off which at least 8 species are
SJdemic \







7 River Nile Threat ~

* The population explosion,
s*Pollution

*Global warming.

O\S\Izréﬁon caused by increased global warming

*Jhe exn C\’[I N of many native species of flora and

AWVESION of alien species
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" @ PRiver Nile - Polluted River

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

*Only of River Nile water reaches Mediterranean.

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

¢
om has tamed the surging floodwaters that

Would lly flush pollutants out of the Nile system

02
and me\\l\/l'\eiterranean
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Key sources of pollution include:
¢ Farmers have been forced to use about one million
tons of as a substitute for natural
nutrients.
sAgricultural run-offt from Irrigation — chemical
fertilizers are seeping back Into the river — and,
because more water evaporates In irrigation systems, it
has higher levels.

from cities, towns and villages is dumped

\«‘.Quntreated or partially treated form.

Inio
from factories situated along the
rlve\\

NG r bISh

\




RIVEr Basins Management Propblems anad

ISSUEes ‘ Nile River Case =

Factors affecting soil erosion
- Vegetation Cover

- Loose Soll
- Urbanization
- Slopes
\‘\roblems
osiQn of top fertile surface
reased run off

ges of properties
- Increased sediment yield to River Nile




Coastal Delta lakes are transitional zones between land
and sea.

Over 25% of all Mediterranean wetlands are found along
The Medit. Coast of Egypt.

* The Nile Delta lakes are the most biologically diverse sites
¢+ They are considered the most productive natural systems.
* |mportant fish species in the lakes and lagoons include

Oreochromis niloticus, O. aureus, O. galilaeus, Tilapia zilli

and E?J.arias sp.

Seve a%roblems affect the conservation of the Nile Delta
lakes sdch as pollution, land reclamation, intensive
gguatic v etét\ion, over fishing, eutrophication, heavy

‘ \E\est}@ides are of increasing concern.
S, Of pomd»tioﬁ In these lakes: >
pEUrullus.
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' La!e Buru“us ~

¢ | ake Burullus Protected Area is located east of the
Rosetta branch of the Nile.

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

*The sand bar separating the lake from the sea varies in

width from a few hundred meters to 5km.
*The only connection with the sea is at the northeast
- crar\e; and here the water is most saline.
b\dicreases to the south and the water is fresh
ca als and drains that enter the lake.
alt production and fish farming are
\th \south of the lake.




S Ao € Hydrophytes in L, Burullus

*The southern shore of the lake Is bordered by
extensive stands of Phragmites and Typha reed
swamps.

*In the lake, abundant aguatic vegetation such as:
Potamogeton spp, Ceratophyllum, Najas, Lemna,
Ludwigia and Eichhornia.

~»§ngamps: common reed Phragmites australis
COVeIrS\(6.

th:»-
\in \CI’Op of Lake Burullus is 239,040 tons.
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I BUROIUS continued
Biolegical/lEcolonicalnoies

¢ [ower plants (phytoplankton) Species composition has changed
drastically in a short period due to change in water chemistry

¢ The extensive Phragmites beds in the southern and eastern parts
of the lake, covering about 20,000 ha, provide an important breeding
habitat for Ixobrichus minutus and Porphyrio porphyrio

¢ The site Is an important wetland for wintering and staging area for
birds including; Ardea cinerea, Casmerodius albus, Egretta garzetta,
/{rdeoﬁnﬂo\idﬁe‘s, IXobrichus minutus, Anas crecca, A. ferina, Circus
aermgj}o usyFulica atra, Vanellus spinosus, Tringa stagnatilis, Calidris
minutaﬁnid arbs cachinnans

anad

ieIdile threatened Ferruginous Duck, Aythya nyroca. Purple Gallinule,
Pororlyiloyee)dely {io,\olpd Little Tern, Sterna albifrons, breed in the area.




ﬂ R o Take Manzaia ~

it 1R A (5
*|.ake Manzala, the largest (60 km long and 40 km wide) Of Egypt’s

Mediterranean wetlands and the most productive for
fisheries.

*This huge shallow lake is suffering from
and , and

OFormerIy saline or brackish, its salinity Is reduced by year-

ro‘un\d\f hwater inflow and poor drainage to the sea, and
fish catches are reduced.

> ensN\ent reed beds, mainly of Phragmites, help

iBeEalIse po tion , but also prevent the circulation of
Saline Welldes
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220 L. Manzala continued

5 |

*The three main habitats are reed-swamps, saltmarshes
and sandy areas.

sreed-swamps of Phragmites and Typha, with associated
submerged water-plants (e.g. Potamogeton and Najas), are
found extensively in the less saline portions of the lake Iin

the south and west and fringing many islands.
sSaltmarshes of Juncus and Halocnemum occur on the
northema_(coastal) margins of the lakes and some islands.
fo ypations are occupied by several plant
' s\e g. coastal dunes. Open water and mudflats
a\\tehabltats for birds.
&ﬂ the north-west of the lake have been turned
Irto s -farms




J L cony € Waterfow! of L. Manzala

sManzala is by far the most important wetland for wintering waterbirds
iIn Egypt, holding a total of 233,901 water birds In winter. This
represented c¢.40% of all waterfowl counted throughout Egypt's
wetlands and included the world's largest concentrations of wintering
Larus minutus and Chlidonias hybridus.

*There were also up to 36,180 waders present in spring

especially of Recurvirostra avosetta, Calidris minuta, Calidris alpina and
Philemachus pugnax.

*Manzala is also of Importance for a number of breeding waterbirds and
wetland species. About 35 species are known to breed, Including
Imobrych®s_ minutus, Egretta garzetta, Ardeola ralloides, Porphyrio
porp\hy 10, terna albifrons, Charadrius alexandrinus, Vanellus
SpInesusNGlareola pratincola, Caprimulgus aegyptius, Ceryle rudis and

tentoreus.
1\ orga\l?ﬁ ed%ird—catching activities take several tens of
ieUSands of waterfowl every year, mainly ducks, Fulica atra, Gallinula
slEIElS and waders




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

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

i

i ™
= Indigenous =Huge screw pumps
ater is poured  species of water lift the drainage
imto cells with reeds have been Wwater firom Bahr El
different flow, tested at Bagr and Into
lope. the site, including sedimentation
Papyrus ponas .
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SFERNALISY Lake Edku continued
B

sSituated at 30km NE of Alexandria

*lt Is connected with the Mediterranean sea through
Boughaz El- maadyah.

*Area: 126 km?

*Depth range from 50-150 cm.

*This coastal lagoon Is almost an agricultural drain

¢ 389x10 milllons m?2 agricultural wastewater are
discharged through Boughaz abu-Kir.

*JiS~salnity has been reduced by fresh-water overload
frcﬁ‘n\t e\I\HJe drains.

0Fish\| Iit\y IS reduced by eutrophication and the
Speread o atér hyacinth and Azolla filiculoides on the
WELEN surface. \

MisEsize S being rapidly reduced by land reclamation.







Lake Edku vegetation

s*After the closure of the Aswan High Dam in 1964. Water
weeds Increased, including Indicators of eutrophication
such as Ceratophyllum (hornwort), Lemna (duckweed),
Eichhornia (water hyacinth), and reed swamps grew up

dominated by Typha (cattail).
*Meanwhile, molluscs and foraminifera typical ofi brackish
lageon conditions decreased as the water became fresher.

#2002 jlotica thrived in the brackish and saline
conditieds early in the century, but became extinct after

1920 whem trrent levels began to increase.
pllia filic% id¥§ was Introduced to the delta as a green
iBlliZerand it spread across the lake in the 1990s.
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Percentages of various types of vegetative cover

in the basins of lake Maryout in 1996

L | | | i | iy

Phragmltes

——__

SAVI 0 T 62 4 43
Open Water 3% 9 5 T
Other Cover 6 7 5 2
Total 100 99 100 99

jerged aquatic vegetation
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KT Chiange, stress), sustaimao ity and aquatic
ecosystem resilience in North Africa”

B (041127412 k2 Y I

*High alkalinities with varying degrees of brackishness.
*The sites tend to be eutrophic and the phytoplankton is
mainly dominated by green or blue-green algae.

*High growth rates of fish, in the Egyptian Delta lakes.

s*Palaeoecological and littoral vegetation surveys show that
emergent macrophytes are still extensive only in the Delta
lakes- where they are Important In controlling water
pbllutioft:
Iment records of diatoms, zooplankton, higher
bénthic animals major changes In Sspecies
soIpPosSItionN\yave\taken place

N\




¢ Delta Threats

*Rising water tables and increasing soil salinity in the Delta

*Erosion of the river's banks In :

*Erosion of the along the shore of the
M Iterranean Sea




¢ Cause for Concern

* , applied to the land because nutrient-rich
sediments are no longer deposited through flooding;
¢ Increased In the waters;

* Increasing and trapping;

* due to global warming could also

drastically alter the region.
. the most spectacular case
uchH\Wm Impoundment of a flood river Is the collapse of
y\Han sardine fishery.
: . the Introduction of the water hyacinth
\ |chhor>1 Cr SSIpes) on life in the River Nile and the
IEWVOrks o N'H‘I ation and drainage canals throughout
irie cotipiiava




SEERSSE S Conservation programs

() the conservation and sustainable use of biodiversity
and ecosystems.
() the promotion of environmentally sound and
sustainable development In the areas adjacent 1o
protected areas.
() the maintenance of viable populations of species In

their natural surroundings.

(V). the rehabilitation and restoration of degraded
cec\os ems and the recovery of threatened species.
(v) agement of the risks associated with the use
anal r se I|V|ng modified organisms resulting from
'otechn with possible adverse impact on the
I\ 'ronmen




ngEt - \WildiBirdiSunvelllances— 200

*The sampling was conducted during January and February 2007.
Research teams were able to work with 40 different species of
birds including a variety of migratory waterfowl.
*This work was jointly supported by FAO and USAID to:
* Assess the current status of wintering water birds in Egypt's
major wetlands.
OC{\I: I representative samples from wild water birds from a
varlewy orlocations in Egypt.
J%c e&mdltlon of wetlands visited.

* Compl ﬁt\r\natlonal Water bird Census site and census forms
fOr each siteVisited

e fleldw was\performed in two missions: a- Lake Manzalla,

a'fe Elabasa\JLake Elbawa; Egypt, b- Cairo, Fayoum, Lake

sLLake Manzalla, Shergeya.




conservation ortne Delta-Mediterranean

s L —

Biotechnology will contribute substantively to the improvement of
agriculture, fisheries, health and environment in Egypt.
Egypt has signed a number of international and regional agreements
for the conservation of natural habitats and species.

. Rio (Biodiversity) )

. - Ramsar (Wetland protection)

~~ CHES (Trade in wildlife)

. ~\Bonn Migratory species

. hd\s a (marine and coastal)
.- Barc%io\a (}aarine and coastal)

- Specially\Rrotected Area Protocol
: orld He}gwgesh\atural and cultural heritage)
IR the Bigsphere Programme

isEyANIIcan-Eurasian Waterfowl Agreement




otential impact of sea level rise: Nile Delta

Population: 3 800 000
Cropland (Km2): 1 800
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HIEETThe impacts of Rising sea level

Wwouldube veri sSerious:

¢ |t would destroy weak parts ofi the , Which Is
essential for the protection of lagoons and the low-lying
reclaimed lands.

s*Destroy one third of Egypt's In the lagoons.

+*Sea level rise would change the and affect
most fresh water fish.
OVaIu le land would be

0V1 In Alexandria and Port Said
m \eatened
pbeach facilities would be
angere\d\

Gro and impacts on agriculture
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¢ IHISTOLY.

R
*The delta has been formed through deposits along tens of
thousands of years by the Nile, being originally shallow sea
bed.
sAgriculture In the region, thus forming the backbone of
Egyptian civilization.
*The management of land and water resources Iin the Nile
Valley and Delta led to the rise of the unigue civilization.
*The Nile has been the source of civilization for more than
9,000 years.
cPé@le have lived in the Nile Delta region for thousands of
yea \d@w\have been intensively farming. Communities of
fiarmers; cultivating wheat and barley and were

er
jerding sh\ep,\goats and cattle.

AV thie n\c\yrah\flooding and draining of the floodplain,
iERaIal inufadation permitted a single crop-season over
WYSEBIHIIES ef the alluvial ground.
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) 2 SIINCONE & FapyIrus

Papyrus was, and continues today to be made from the
papyrus reed that grows in freshwater marshes along the
River Nile ,though today this growth Is .rare and
controlled.
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Besides Its use for producing a medium for writing
purposes, papyrus was also used for mattresses on
beds, for building chairs, tables, and other furniture as
well as for mats, baskets, boxes, sandals, utensils,
rope and boats.

The papyrus root was a source of food, medicine and
perfume.

N




APVIUS

*In July 2000, the author discovered a flourished C.
papyrus L. stand at Sharabas, on the bank of Damietta
Nile branch, 24 km south of Damietta (Serag, 2000).

*The capacity of papyrus to control water pollution

and to treat wastewater (Abe et al., 1997; Abe & Ozaki,
1998; Mizuta et al., 1998; Okurut et al., 1999; Azza et




(T nlana OPEN WALEY:

sSparse mats of Eichhornia crassipes cover the open
water These mats are drifted due to fishing activities in
the area. The most common associated species

Include:

s*Eichhornia crassipes (
*Myriophyllum spicatum (
ratophyllum demersum (




HYydrephyic Vegerationmrtherrirganen anad
Drainage Canal System ofi the River Nilein

e VY

s\/arious water ways, namely, drainage canals, Irrigation

canals, northern lakes (Manzala, Borollus and Idku),
Damietta branch, Rosetta branch and main stream ofi the
Rlver Nile (Mashaly and El-Ameir, 2007)
species recorded in 80 sampled stands.
éa lon groups dominated by:
Phra ustralls Eichhornia crassipes, Typha
mgens NArthrocnemum macrostachyum  and
ochloa\s\{aghma




¢ The biodiversity of freshwater ecosystems

*The main direct drivers of change include:
* habitat change,

* poellution,
¢,

oo@j ploitation,
0inva\v Alien species and

yen
Oclimatéc a%ge.
Abue to oV —hu\\tidng and fishing, the populations of
re

IeigyAspecie \2 eclining




P~ PhySIogTapy andiAgro-ecologica

%

Egypt can be divided into five main Physiographic
units :
(1) Western Desert
(2) Nile Valley
(3) Nile Delta
(4)-Eastern Desert
e (EQM Peninsula.

\~ IS wWheat, which is cultivated along the
Whele length Of the Nile Valley.
1) \- , Crops such as cotton, rice, sugar
senEpane millet became important




i

o

'.
K-

WARH
EL-HATALR

chr ! Jhidran

-

M

L

|_"'\-\..-"-;-—~|—"
§ i

HOETE

-:Fhra‘ I_:-i-'-l'_ﬂl: [ ¥ ||.'.u..i. '\ .I'Il
CESSST i i

r_—ﬁ_ :
= KEY
¥ -

L B - S L

[ T~

L i _.__r.-"'- 15HAEL
= ——
- o Wialteh mE ! al STl

WORTHERS BAyAy L
OESERT \ i

\

‘1"‘\“

N aaur ‘I;_.:"- X
== o ,1"'
== /

o

Wiasiam Peweri
SAASRT CALAA
SR Y
S Dl

Sina Penomaie




¢ Agroecoszstem

+ Most of irrigated land Is used to produce cotton, rice,
citrus fruits and potatoes.

¢ Egypt Is self-sufficient in almost all agricultural
commodities with the exception of cereals, oils and

sugar

N




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

sHorticulture
Gardeners grew radishes , sesame , lentils, beans and
chickpeas, (Cicer arietinum), lettuce, onions, leeks, dill

( Anethum graveolens), grapes , melons, cucumbers
and gourds.

.\\ps\

%ortant Crops :
\y (Hordeum hexastichon).

wheat\(\\\t' m aestivum).




Agriculture Threat

The major challenge facing the sustainable
agricultural development In Egypt Is the

. Surface Irrigation accounts for
more than of the total volume of water used for
irrigation in the Nile Delta region.

. represents a serious threat to
agriculture in Egypt.

mfublted by law to construct any buildings on

farmi




Water Management

Improving water resource use through:
+ Implementation of integrated irrigation and drainage
water management,

+ Identification and correction of Ilimitations of
drainage water reuse for irrigation under normal and
saline conditions,

» conjunctive use of ground water for irrigation,
¢ * OptimMization of irrigation scheduling for different soil

\agﬁl t conditions,
. des%% and management of surface Irrigation
systeﬁ'ﬂ\, a\s\/evell as Improvement of the irrigation

deli tem.
elvery\\'s m
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Total Available Renewable Water Resources -

TARWR

Renewed as:

Surface water produced internally
Groundwater recharge

Incoming waters

Rainfall

Used by people

Water Usage [2 [

By Sector :
Agriculture
Industry

« once

P@ul@i(@fafe Access to :
-an imprhﬂ watersource (2004) [3 [
AVErage in Oroan Ardas
AVErage in Rur\cereas

-irnprovee sanitaﬁm (2004 (
pVEIEeENUan Areas
Average if) RUEINATEES

58km2/yr (2353 L/day/cap (

0.58km3/yr (1%)
1.16km3/yr (2% )
56.3km3/yr (97%)
100mm/year
68.44km3/yr (118%)

68.44km3/yr (118%)

55.8 km3/yr (82%)
7.5 (%11)
4.8km3/yr (7%)

92 (1,467,800)
061
%3

0530 (22,017,000)
0614
0642




- Conflict Management of Water Resources

Egypt l 1.123
Sudan I 4,792
Ethiopi . 2,207
Uganda l 3,759

Per capita water
Country availability 1990
cubic meters

i 2SS (eubic meters)

water
avallablllty 2025

842

1,437



