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A. (*) and C .  (*) 

the of the imbalance between 

the constantly demand to  meet needs and  the available 

will be 2000. this situation, economics in the use of 

in the of built-up is vital 

the next few decades.  Any  action  aimed  at economy in the use  of 

will have an impact in the basic of 
development. 

such the sustainability of  the development system can only  be  the 

adoption of a the physical, economic and social 

This must be  based on a  dynamic evaluation of the and 

by analysing This evaluation must take account 

of the of exceptional policy should to 

guide the and use of by and long 

adopting hypotheses 

The of used could lead to a deal of is still limited 

by the lack of in this field. This to have a and  will 

enable the impact of to  be minimized in times to come. 

The an 

They by the of and 

of climate time and  in  space. 

(*) Agronomic0 - 
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The 86% and 7% land with a 

. between 400 and 600 mm. 

The population is high, 3%, and  the exodus 

is leading  to of on  the of towns 

living conditions 

Food of these met by a level of 

exceeds 50%; the of in is exceeding the 

in 

. The in  population  and its needs is thus leading to  a huge in the 

demand of and 

The supply in these is sensitive and development is 

leading to of and  the of the 

lack of of effects of development and 

technology effects on 

the last few decades actions have  been taken in the 

field of in the and 

The outcome of these actions and  the analysis of what has been achieved will 

to  be adopted in to manage, 

exploit and 

The of exchange of between  the 

will enable a this fund of knowledge. 

- 
EGYPT 

The challange facing Egypt is the  absolute need to develop  and manage 

limited of a population 

at a of 2,5%. 

The population in Egypt was 36 millions in 1960. and 56 millions in the 1990 and it 

is expected to go  up to 70 millions by 2000. 
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Table 1 the  available  and  expected Egypt 

1990, 2000. Table 2 gives the A schematic 

is also given in Figs (1 & 2). 

Table 1. 

* stage of Jonglei  Completed Source: (1991) 

Table 2. Egypt 

1. 1.6 million acres to reclaimed  by  the  year 2000. 

2. Additional  requirements for the  year 2000 will  be  secured  through  reducing  system losses from n present 

value of 50% to 20%. 
(1991) 

As shown by  table 2, in Egypt estimated  at 59.2 billion m', 
use accounted This amount does not  include an annual 

estimated loss of 2 billion due to the system.  Annual 

losses estimated at 34.8 billion . 
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Fig.1  Water  Availability  and  Use in Egypt,  1990 

Fig.2 Water  Availability  and  Use in Egypt,  2000 
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Table 3. Per capita Quota 

Source: Abu - Zeid  and (1991). 

in quota of has been 

1 -  

3). 
'I 

capita quota is 922 m3 in 

1990 to 337 m3 in 2025. This also holds the total which is 

estimated to  be 536 m3 in 2025 65% of that in the 1990. 

municipal  and  navigational use accounted 8%, 5% and 3% 

estimates indicate  that the total 

municipal of 

by 50%, 3). 

Strategies and plans for water  reuse , 

2000, 

rn3 of with to that estimated 

beyond 2000 should be met 

intensifying the of and as well as 

efficient family at 1.8 

instead of 2.5 

2.5 

CIHEAM - Options Mediterraneennes



l The main plans using quality in alleviate 

I 
~ about 4.4 billion m3 and Nile Valley; and (c) of about 

l 1 billion rn3 of sewage 

(a) of up to 7 billion m of (b) of 3 

l of agricultural drainage water 

The  totd amount of l 4  billion m3 in 
l 

1984 to 12 billion 1989 (Table 4). 

Table 4. to the Sea 

Abu - (1991). 

The salinity of this 1000 and 5000 ppm, about 70% of this 

has salinity of less that 3000 ppm. 

The.  amount of used 4.7 billion m3 

7.0 billion  m3  by 

2000. 

is a 

the 
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To  fullfill the gap  in  the  available of 

is a new of additional The of this 

the development in  the 2000 is estimated to be 1.1 billion m3 which is 

five times than that 

The potentiality of in is high as it is 

estimated that the  total  amount of be 

will billion m3 in  1990  to 1,7 billion in 2000 and  1.93  billion m3 

annually by 2010. 

Future  water  availability  for  Egypt 

of availability 

Egypt that  need adequate attention. These of of the  Nile 

on  the basis of  which the of the 

is  no in the would flow past 

addition,  the  issue of potential  climatic  change  due to 

impacts  could be on and the  Nile basically 

uses,  and up  to 2000, the  new of Egypt 

likely to  be of have 

health  and implications,  and  hence, a functional system is 

absolutely essential if these 

is a semi 2000 on  the  high lying 

along the sea to 100 of exist between East 

and  West. shows a quite 

in space in 

# 
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in limited in quantities (Table 5). fluctation 

time and uneven necessitates the set up of a 

planning  and a such an optimal way. 

As shown by Table 5, the 65% of the total 

available the is exploited The total 

estimated mobilized 42% of the total available 2/3 of 

it (71%) is and 29% 

Table 5. Total  water  resource  (billions m3) 

(estimated) 

14%  0.7 of 
1.62 of 

50% 5.7 12.40 

TOTAL 41.77% 8 .O2  19.20 
~ ~~~~ ~~ 

a potential of 12.4 billion m3 the volume which is mobilized at is only 

4.38 billions. The use of the is in Table 6.  

Table 6. use. 

(1991). 
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OF OF 

The be follows : 

- 1.8 billion 

- 2 to 4.9 billion m3 

- 5.7 billion m3 

This gives a total of 9.6  to  12.4  billion showing an a minimum  of 

20% and  a  maximum of 55% of 5). 

addition, such could be 

not mobilized  by dams 

by the by  both. 

A - water demand 

The supply of the  whole-  population  was one 

objectives of in of its This option is also 

sanctioned by the law on 1990, the of connection to a is 86% 

in towns and 71% in The is .85% 

The of the made on the  basis of the 

show be equal to: 

- 2.9  billion m3 2010 a population of 42.7  million  inhabitants, 28 

millions of which in 

- 4.1 billion m3  by the 2025 a total  population  of 57 million  inhabitants, 70% 

of which in This of the 

which can  be mobilized in the is 
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B- Water demand for irrigation 

always of 

domestic use on  one hand, and  the  development of on 

one a '  because of 

impacts on the  health of population,  the  volumes  which  can  be  used 

will be  the ones made available satisfying 

available by given in  Table 7 in 

billion m3. 

Table 7. Water  resources  available  for  irrigation  (year 2010). 

Source: (1991). 

of  the the  volume available which is about five 

billions m , can be by the amounts of 

which estimated on  the basis of 50% of the volumes consumed. 

3 

This is the global available 

unbalances which cannot always be compensated by 

the south of  the is not a limitig at  least 

quantity. 

The availability of inhabitant will  be since it will pass 

540 in 1987 to about in 2025. ' 
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This of capita will not enable to face the 

socio-economic of thus of 

such as A 

adopted:  to losses in the 
to in all especially the  high 

consumption 

demand of 

A in the is a in its 

This could  be the consequence, if some of its 

un-usable  because of pollution by municipial by the' 

and in risks being 

cause of in the of 

a  must. 

Although an essentially humid 

zone in coastal Atlantic  plains  and especially the  Atlas  mountain massifs 

which constitue in 

Then, to of 

in space. 

annual 1000 mm to less than 100 mm: 

- 1000 mm at some  points  of  Atlas  and 

- 300 to 600 mm on 

- less than 100 East of Atlas 

5 to 6 times 

in 

Flow by seasonal and ' 

to 23 an flows become as 
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low 10 billion m in a and less than 5 billion m3 in 
~ 

to be to 7 

3 

The balance of is given by Table 8. 

Table 8. of (billions m3) 

S. 

(1985) 

a of 23  billion m3/yeu as 

of 10 billion m3  (Table 9). 

Table  9.  Average flow and  regulated  volume,  millions  m3  (1985). 

- by th3 - 1985) 

The  mobilization of is by the  state, 

of a As a 

to 3 of which 

2.5 billion m 0.5 billion m 3  of 3 

use. 

A study to evaluate the potential by using simulation models 

(Sibhi, 1991), gave an estimation of supply 72 dams equal to 12 billion 

m 3 
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I 

study, th e po ten tia1 of 
equal to 3 billion of usable in most of the extended 

of a potential  total of 15 billion 3 

(Table 10). 

Table 10. 

round water disdarge 

this  study it  was indicated that the potential and 

that can be mobilized at medium 15 billion m 3 

the end of management, and 

uses by the 2000 which be equal to 12.5 billion 

m 3 

The potential of that can be mobilized at medium 

about 65% of the effective to be equal to 23 billion of in the 

cycle. 

USE 

and industrial sector: 

The volumes of by this 1984 estimated to 

0.7 billion of which: 0.5 billion n13 0.1 billion 

0.1 billion not connected to 1985). supply 

of population is the being equally 

used they becoming insufficient to supply the 
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and conveyance cost 

demanded. 

The changing of the situation in of calls the set 

up  of to the quality of which still 

municipal and 

The irrigation sector: 

1985) 

about  one  million hectam subdivided follows: 

- 550,000 dominated by dams; 

- 250,000 by small dams; 

- 200,000 flood 

demand schemes depending on climatic 

conditions, the coefficient. Since land exploitation 

has full only on a small of schemes, it is difficult these 

conditions to estabilish the level of unit demand 

Even when land exploitation has level, the 

demand  still in the absence of a of conveyance 

efficiency and of flows, on one hand, and  because of the difficulties faced the 

of models establishing the between  yield  and use 

on the hand. 

estimates 90% of the available 

9.3 billion m used of which 2.5 billion m3, 27%, 

is supplied the and the 7 billion m (73%), is supplied 

3 

3 

2.14 

CIHEAM - Options Mediterraneennes



Water requiremen&: 

of the by 2000 in Table 11. 

Table 11. Agricultural,  drinking,  and  industrial  water  requirements  by  the  year 2000. 

Source: Sibhi, 1991. 

of in 2000 with the 

1985, it is that, while the 

by lo%, the in the  domestic  and use is six times 

in the 1985. 

The demand of municipal  and a non significant 
l item of the  budget, has of 

As got 

demand and such was substituted  by an 

and 

This  will necessitate  giving  much  weight  to the to 

health 

OF 

The amount of all towns is estimated to be equal to 370 

million in  1996 one billion m3 in 2025 

1992). 
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and all the of  the 

is going to and 

development. 

The aside countinuing 

and the development of the domestic supplies, supply 

and  waste disposal the of and 

public  health,'all pushing a of the quantities of waste 

which have not been effectively used so 

The of Tunisian climate insufficient and uneven 

which makes a must. 

The of the climate the , which is the 

continuation of the Atlas lead to schematically divide the into 

- a sub-humid and humid an annual 

exceeding 500 mm, in and mountains 

and Sejnane of 1000 mm 

- an only 200 to 300 mm. with local in the 

of the and limited to  the south by  the line Sfax-Gafsa and including the 

of island; 

- the of the has a and climate 

O to 100 -150 mm. 

These data can be Out of 16 million of the (of 

which 4 million of land): 

- 50% less than 200 mm of 
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- 40% less than 200 and 600, and 

- 10% only 600 

Tunisia a deficit. Tunisia, climatic 

make  it almost impossible to speak values and 

at least as known as So, a 

can be followed by an  even 

causes The 

can double even it can  become 5 times in 

the south. 

of the in 1972  and 1980 is Table 12. 

Table 12. of water  resources. 

Postma, 1973 - 

The total be mobilized is equal to 2.7 billion m3. 1980,  the 

to 40% of the  total,  which is of that in 

1972. The of changes, in ,1980 the 

accounted 2/3 

l 
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OF 

Tunisia, its - and South - is 

intending to mobilize all its by the  end of the 

The evolution of six (1980-1985) are given in Table 13. 

~ Table 113. Evolution of mobilization of water  resources  (millions m3) 

Free  ground  water 

whose potential 'has not changed, the between 

1980 and 1985 will enable to mobilize  almost additional 250 that is 11% of the 

As and deep has 

by 15 and 9%. total, mobilization of in 1985 65% of the 

which  will the extension of land (Table 14). 

Table 14. Global  evolution of irrigable  lands.  (ha). (1965 - 1985) 

lands (lia) 
1965 1985 1979 

243 530 21 1 690 78 TOTAL 
104 050 91 660 24  600 Centre & South 
139 480 120 030 54 200 

the (1.979-1985), 

15% giving a total 3 1965. 
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Table 15. Total water resources and its use billion 

Source: J. (1991) 

As shown by Table 15, 52.3 

available and  accounts 

use, it is quite that the of is allocated  to  the 

and only 9% is the  domestic  use. The in population at 

(3%) and the 

be to satisfy in the 

demands. the 2025, it  is 30% of be 

allocated  to satisfy the of 

Tunisia, with-its to satisfy the development in 

on one supply domestic 

use on the one, the of in 

of quantity 

and quality. These if one that all conventional 

limited 

the last exploitation of has been 

element in national  plans. 

The  volume of waste was equal to  81.5  million m 3 in 1989, and is expected  to 

147 million m 3 by of stations 24 to 

(Bahri, 1991). Advantages the use of this new in 
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is not only  the saving of the valuable but also minimizing pollution of 

and  the 

OF 

' 

the analysis of in the 

that these classified as to 

availabilitykapita they 

not of the same (Table 16). 

Table 16. Classification of to their  water 

availability  and  water  demand m 3  per  capita  (population 1985) 

Water  availability 

J. (1991) 

Very  poor 

to 

1000 

Algeria 
Tunisia 

Countries I 
lo00 to 2000 to loo00 to abundant 

2000 10000 l m  > 1 m  

The limited in these on one hand  and  the population 

with a high on 
and socio-economic demands fast limit 

of and  the of these could a of 

the  nineties.. 

the 2000 and  beyond, these will be facing 

at the top of which, we will find: 
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Table 17. capita for 

year 1985 and the  year 2020. 

* a part the attributed Nile flow. 

J. (1991) 

- in of availability and 

is expected  that  the  available by 

50% of the one  (Table  17). 

- Exploitation of at a of 

- Excessive in impose its 

significant effect on conflict 

among in the .and of in 

will be on the expenses of  the 

available with  the consequence of less 

and land 

- in  the  quality of available 

waste 

This the setting a national each 

encompassing all of so that available 
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supplies will  match one 

~ to existing .conditions in each of them  and  the 
demands. 

The  management and  use of has become a vital task sustainable 

development in the developing of  the 

This task a of national levels. is time an 

update of the national to the 

main on how to balance demand  and supply of those difficult 

conditions of limited and continue in 

The should  be  based  on  the of  the 

following systems: 

- The system  (the supply side), consisting of the 

cycle, including and components, and  the close 

of with land and biota in the context of basins, and coastal 

zones. 

- The human activity system (the demand side), which affects and is affected by the 

system  in  many  ways, including floods, and pollution. 

- The management system (the of supply and demand), 

which both  the demands (e.g. supplies and and impacts 
l (e.g. pollution) imposed by the  human  activity  system on system, and 

~ on these dimensions, the elements policy can be developed 

the impacts (e.g. events - floods, 

system on human activities. 

on and consistent bases. 
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The in on and  the  ease 

by  which be by technical  means  necessitate the followings: 

- out evaluation assessment activities  with  a 

view  to functions 

- of the flows by system; 

- and  expansion of 

assessment 

- The legislative  tools  taking into account the specific 

them  to  be  applicable; 

- national objectives  that  can be in whole by 

management of the nation's 

- and most likely achieve the national 

objectives; 

- flexible of and 

meet 

- institu~onal modifying 

existing and establishing new institutions 

a data, establishing 

of needs, establishing 

of of 

modification of the of 

- Establish scientists and  technicians 

in so fully its 

- Establish and 

management aspects of investigate 

and solutions, including adaptìon of to the 

needs and conditions the 
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