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AN OF 

l 

l 

A. (*) and (*) 

The knowledge we in many ways, has 

so 

quality has  to become 

the face of 

effok is to assess to sustain 

development. 

Those should be the 

assessment and  .in institutional 

incompatible  technologies field, 

staff the lack of 

have 

Challenges in 

call institutional in the  knowledge of 

and in on 

global levels. 

is a of man  and his 

to meet  the food, 

human settlement and of  a 

(*) Agronomico - 
~~ 
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is no doubt that developing of with 

efficient and management of has to be an 

essential this continued  development. Without 

self sufficiency in food and will continue to  be a most of these 

of its supply 

. development in those of these many of all available 

of can be 

in the of development. some such as Egypt no 

new can be developed. 
~ 

~ Globally, at  least 1.7 billion  people do not  have adequate supplies 
is taking a especially in developing 

and at  least 3 billions lack access to sanitation. the next 24 while we 

meeting, 25.000 people die diseases. 
~ 

the developing of the challenge facing 

and in the 1990s is that  while  physical availability of is fixed, its 

demand will continue to steadly in the the 

is how  to balance demand and supply of those difficult conditions. 

addition, the issue of potential climatic change due to global what its impacts 

could be  on including basically unknown at 

This is of a challenge anticipate impacts of 

climate on  the full of management and 

The climate is by a season and 

by  mild associated to annual the basin this 

climate is the of between  the in the South and  the Atlantic 

Ocean,in the namely some influences to  the sea. 

in 1) and the 

(Fig. 2), indicate that the is the 
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Fig.1 Average yearly rainfall in the  Mediterranean Basin 
Souro.: UNESCO-OMM  European Cllmallo Alla., 1970 6 UNESCO World W a h r  adano. 
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Fig.2 Rainfall Distribution in the Mediterranean Countries 
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the above all in the South the is 

can be heavy and it soil 

the a detailed analysis 

shows The 3) that, while the 

South is a long than seven months without 

any in the the season is and doesn't 

exceed 2-3 months. 

- 

addition, the show 

between the of the 

the simultaneous causes high 

The possible global due to the is now on the 

scientific and political agenda. 

The second Climate in its statement on the  specific issues 

of climatic change impact stated  that  "among  the  most impacts of climate change 

will be its effect on the cycle and management systems". 

is no question that if the existing and changes 

the be implications 

at global as well as levels, 

depending on the of such changes. 

The most implications of climatic  fluctuations m they to 

management in of availability and 

and  flood management (including efficient and safety choice 

of to met 

maintenance of quality of lekes canal systems and management 

of lowlying especially in the deltaic 
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Fig.3 Dry Season Duration in the Mediterranean Basin 
SoUrC*: p Blrol L J Oremch. 1653 modlf1.d 
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is estimated might 0.5 "C to 

2 "C within  the 2030, 3.5 "C 2050, which is a 

modification it should be that although all 

~ emissions of dioxide and CFC would stop in the 
~ 

all the same of the amounts in the 

~ 

, This global evolution will the 

climate, which might quite the next is not 

exactly known at is estimated  that due to a in 1.5"C 

within  the 2025, the cyclonic systems parts of the 

in the still 

depend to  a extent in the 

is 

Such a change consequences, especially 

the The masses 

- this could equally  cause changes in sea which  would  affect, 

of 

is, in cause a 

of  the sea the 

fixed lines  due to slow of the sea level to local tectonic movements and it has 

been possible to the and the last 

of glacial  time  has  been a of the 

it is as 

a the effect,  which  will cause a swelling of the 15 to 40 

cm in  the  mean level of sea is to  be  expected within 2025. 

as 

still 

A ago suggests that Egypt is 
one the most at 

(Tolba  1992). 
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Egypt, the coastal of the  Nile 

15% of Egypt total 60% of its 

of the nation's population. The of in 

elevation. Some - including coastal lagoons - sea level. A small sea-level 

could have the of 

which of the nation's fish sea levels would salinate 

lakes and in thus affecting as much as 20% of Egypt's 35000 

of land.  The lakes of and would 

also be engulfed by sea levels could complicate systems, 

causing back-up of sewage flows, of infectious diseases  in 

cities. 

Within climatic data might be modified, in limited by 

the of. climates by gazeous emissions 

(domestic heating, which cause a of the climate 

associated  to a in the space and 

assessments  have  been  made by  the on 

in five of the Sahel in and 

These of the CO2 

gases in The findings 

assessments small climate  changes  can cause 

in especially 

pollution has Little is known of 

soil and of 
ecosystem  and will in a most 

situations such as the Sahel zone of West 

The on  to 

the  most impact of climate  change on at both 

1990) 
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The between  climatic change, supply, and demand and 

availability in  Fig. (5). 

Fig.5 The  interrelationships  between  climatic  change, water supply, 
demand  and  resource availability. 'Background  trends'  represent 
changes  due to evolving  economic  policies (ARNEL. 1992) 

Climatic changes have a significant impact on 

in the Lesotho case study in (1992) that the 

mean annual demand  was  found to be most sensitive to changes in 

A change in of 10% gave a change of 5% in 

demand, while  an in of 10% to of 

2C) demand by 18%. 

demands, in of the than 75% 

of the total demand, any in change 

will affect the of the cultivated 

well as land in 
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is 

developing supply 

.we  outlined some of  the challenges facing 

of management 

the we and 

management policies  that anticipate 

is an establish 

data-collection systems 

all A 

data base is essential not efficient planning, managment of 

system but also to extent of climatic changes (if any) 

and how to deal with  them  effectively. 

The population evolution (1950-1990) 

(2000-2025) given in Table (1) in Figs (G & 7). 

Table 1. Population in 

3013 3683 4079 4450 4854 5248 5679 6127 78% 
270 318 346 375 407 442 477 514 651 

de la  population  urbaine  et  rurale, ONU, 1981 
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Fig.7  Population in- the  Mediterranean  Countries  (1987 - 2025). 
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The total population of 443 millions 

8.4 % of the 40 (1950-1990), the total 

population of the has of the 

was only one and half  times 

Taking the 1985 as a it is expected  that  the  population of the 

will be by oniy 25% in one of the South will 

by 133% giving a total of  77% al1 the 

the is 

3.3% as with the and  having an annual of only 

0.63%. the 2025, 55% of  the 

population with  only  27%  in 1950. 

analysis of of the 18 

the following could be identified : 

A: Spain, 

B: Egypt, Libya, Tunisia, 

C :  Albania, Lebanon, 

The population of‘these Table (2). 

As whole, the population a 67% 35 

1950 to 1985, at a mean annual of 1.596, than 1.9% 

the whole population. The  actual a maximum the end of the 

60’s. 

Then, it has slowly still high, in the of 1.4%  between 

1986 and 2000 and 1% between 2000 and 2025 (Fig.8). 

This  evolution ,is in the The of A 

than those of the of and C: 

0.8% against 2.3% between 1950 and 1985. 2025 A only 

of the total population against 68% in 1950 and 

in 1985. 60% of the whole 

population, in two times as high as  its actual  value, and about 5 times 

than in  1950. 
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Table 2. Evolution of the  total  population of 

I Zones 

Population (millions) 

la populalion urbaine et rurale, ONU. 1981 

Millions 

11 

. . . .  

. . . .  

. . . . . . .  

. . . . . .  

. . .  a . . . . .  

respect 1985 

. . . . . . .  // 
. . . . . . . . .  

. . . . . . . . .  / 

. . . . . . . . .  

Total 

South + 
East 

North 

Fig.8  Evolution of the Total Population of the  Mediterranean  Countries 
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The in 1990 

the population as total was of the values 62, 67 and 55% with 

to 52, 57 and 1970 and south of the 

9). 

I I 

1 m population I -  l 

Fig.9 Urban e Population in  the 

the of is high in the 

but it is much South, 4.5% to 2.8%. 

This impose on 
consumptive uses in the  developing of 

1.13 

CIHEAM - Options Mediterraneennes



10 the global of the On a 

scale, is a 

tn3 / (Gm3 / 

+ 
- 
+ 
- --> 
- --> 

Fig.10  Present  global  ,water  balance of the  Mediterranean  Basin 

Souroe: Plan Bleu (J. Margal, 1988). 
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The multiple uses and  functions suggest conflicts, uses 

(including those between and  in-situ  uses)  and  between.  them and the 

functions. 

Table 3 the  balance in the  mid-80s in of supply and  demand 

to uses in 

Table 3. Water supply and demand in 

Estimated 

population 

in 

millions 

T T 
water 

resources stabilized 

water 

resources 

bill.  bill. 

(4 
Water 

withdrawals 

bill. 

m3/ve,u 

Net 

consump- 

tion 

bill. 

Supply 

(0 
Exploita- 

tion 

referred 

to (b): 

(9> 
Exploita- 

tion 

ratio 

referred 

to (c): 

d C  

-16  31.1  7.5  13.8  11.7  38  184 
~~ 

12.4 74 35.2 15J5 -2.37 21 45 
57.2 187 30.5 515 25  152 
0.33 ~0.03 0.023 0.023 0.02 u77 1 0  
z2.4 77.5 11.5 1.5 0.28 2 13 
2.2 21.3 6.5 =0.2 0.036 1 3 
9.44 58.6 7.7 7 3.65 12  91 
11.9 =67 15.6 6.7 ~3.27 10  43 
0.66 0.9 0.27 0.54 0.40 200 

3.16 14 =2.8 0.6 . 0.38 15  21 

46.7 57.3 55.8 55.9 -39 98  100 

-1.7 4 2.3  0.88  0.5 1 22  38 

4.34 =l .3  0.28  =1.5  0.95  115  536 

~2.3 50.7 c0.2 1.6 1.25 229 800 
5.5  3.1  -1.5 =2 1.45 65  133 
15  10.9  2.5  1.7 =l 16 68 

193 ~ 602 ... 157 82 
2.2 3.8  0.9  1.1  0.57 29 122 

... 

Source:  Plan Bleu (after J. 1988) 
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The included in columns b & c. These physical 

the available  ones, i.e they do but include 

spontaneous they do not 

include the by the exploitation of 

such as  the of by sea desalination, etc.. (the 

amount  excludes. the  double  counts due to the spontaneous  exchanges between 

in in the of 28 billion All  these 

is  the 

of and the flood by existing 

(column c, which 

make uses, making  use of 

both and equal the allocated  amounts 

(column d). A of this is not to of 

by the 

net  amounts of (column e ) .  

Two allow demands to  be supplies: 

- the of to total (d b, columnfi; 

- the of (d c, column 

noticing  that for the 

- by at least 55% 

(20% of  which due to the  Nile only); 

- out of the 154 about 72% (110 billion m3) used 

10% of supplied to built-up 

(mostly domestic uses) and 16% including stations; 

- a of Sea 

minus'the net amounts consumed, column b minus column e, say about 486 

some of in a 

of its value, in . of quality. 
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l 

The high of  utilization in us to  expect low 

supply (20% Egypt example), no supply in cases 

instance the is 100%). 

The  volume of polluted into  the  sea, on the  one  hand,  and the 

of conflicts to  the in demand to  meet the needs of 

as the 

component". 

is just a as to 

is likely. Not all 

- as well as needs 

the socio-economic  development. 

Total available and. shown in Table 

(4). total it is quite one 

the of 

in of 244 billion  m3 in 

Yugoslavia and minimum 62 billion  m in The of 

values in of 144 billion tn3. exist in the 

and of the total 

much than in The among is with  only 0.03 

billion m3, followed by Libya  0.60  billion then 1 billion m3 and 1.65 

billion m3. 

3 

of total ll), it is 

that 

exceeded  the total available one (Libya 245% and 104%). With 

(Yugoslavia and 4% of the  total. 

On  the intensity, 

is 30% of the  total  which is 

1 .l7 
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5 9'0 

t 

' 

I Withdrawal Total  Water 1 

Fig.11 Water  Withdrawal  in  the  Mediterranean  Countr ies 

1987 
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some is excessive, 

amounting to 90% of the 

12) 

of the 

is .found  to be in 

1000 with  only 51.5 

in Egypt is of is twice 

in six 

1..200 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Y 
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.o00 
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. . . . . . . . . . . . . . . . . . . . . . . . . . .  

L...... 

/ / / / / / / / / / / / / / / / / /  

Fig.12 Withdrawal  per  Capita in  the Mediterranean  Countries (1987) 

in 1987. Assuming  that 

we  need  to capita, 2025, at  a  value 

1.19 
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of 1987, the the 2025 

a to be 

Table 5. Water  resources:  total,  withdrawal  and  withdrawal  per capita 

Water availability per capita (World resources 1986): Units: 

* Category Per capita availability m3/year  Total  water available in billions m3 

Very loo0 less Total water.avai1able per capita  in 1000 m3 

1000-5000 

5000- 

and mme 

This will be also the case of the 

(Tunisia, hence of this  assumption than 90% of 

1.20 
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Fig.13 Water Availability  per  Capita  in  the  Mediterranean  Countries (1987 - 2025) 
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~. the total have to be this 

(Libya, and to satisfy the 2025 the 

situation will  be much 

This is by availability capita (Fig. 13 and Table 5). 

l of 

1 

~ 

than 

Egypt  and and than 

2025 

of 

2025, it is 

(50 to  70%) with an 

60%, 

- slight not  exceeding 10%. 

% 

O 

1 Industrial Agriculture [II Public 1 

Fig.14 Sectorial Water Use in  the Mediterranean  Countries 
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1 

This and its use  (Fig 14). 

conditions, will in self 

sufficiency in meeting domestic and needs. the 

because of 

of 

will change 

of 

Land use  and of in Figs (15 & 16). 

1.000.000HA 

Land 

Fig.15 in 
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ALBANIA 

11 
36% 

FRANCE 

58% 

Q 
4% 

LEBANON 

n 

PORTUGAL 

ALGERIA 

80% 

GREECE 

64% 

EGYPT 

33% 

ISRAEL ITALY 
59% 53% 

LIBYA  MALTA MOROCCO 

2% 

12% 

708 

SPAIN 

51% 

33% 

TURKEY  YUGOSLAVIA 

45% 

SYRIA 

Arable Land 

Permanenl Crops 

Fig.16 Repartition of Agricultural Surfaces 
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The the extent of 

of is always  below 50% 
10% in  few cases the total land of 

a total of about 850 million 125 millions land and 

with of a high 

a and management. 

to land meadows mowing 

and kitchen (including cultivation and 

land lying  idle, 

The land to  land  cultivated  with occupy the 

need not to  be each includes land 

nut and vines, but excludes 

wood 

The to 

in the in the 

Fig. (16), and this also 

Table (6). 

Table 6. use percentage of cultivated  area 

36.21 I 
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The of some of the main in  the the 

is given  in Fig (17). 

% 

Mediterranean 

. Sourca: F. A. O. Yearbook 01 vol. 44,1990 , 

* average of production 

Fig.17  Main  Crops in the  Mediterranean 

The data evidently that, the of is 

high and amounts to a high of the out put [olives 94%, vines 45%, 

peach and and 24%]. 
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The land in the evolution 

of to the total cultived is given in  Figs. (18, 19 & 20) 

' 

Only do of cultivated land 

(Albania, Cypms, Lebanon). The  case of Egypt, is completely 

is a one. 

the Spain), 

between 10 to 20% of the  total  cultivated one with  the exception of 

with  only the of the land to 

less than 10% of the cultivated one Libya, Tunisia, 

Yugoslavia). 

At 16 

15 by 3 million and the seems  to 

This  implies the use of a 

capacity in of 2 billion m 3 of This will 

cause some difficulties the of 

and is likely that the use of 

will a given of 

the 

is takes about 1000 tons of to one 

and 2000 tons to one ton of the 

72% of the total 

the  high invested in the 

development, the of systems has fallen of 

expectation in developing and  developed yield 

and efficency in use typically less than less than 

achieved. addition, schemes lead to the 

of some of the  best  and most soils, Salinity now 

1.27 

CIHEAM - Options Mediterraneennes



40  

20 

10 

/ 
H irrigated Cultivated Land 

m 

Fig.18 irrigated Lands in Mediterranean Countries 
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Fig.19 Total Cultivated  and Irrigated Areas 
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Fig.20 Irrigated Land In  the  Mediterranean  Countries (%) 
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affects in the of the well  as  in 

the costal zone. 

the  many social, political, and  economical between  the 

semi many actually 

exist. The following 

(l} management inefficient a high 

economic value  on by logging, soil 

salinization and pollution of 

(2) in few  and disincentives 

(3) is developing mobilization. Thc 

population the demand rapid 

mining of and to competitions and conflicts. 

The outlook developing supplies to  meet demands is 

questionable, given limited financial escalating costs, and 

oppositions. 

Significant savings possible in : 

- management of conveyance 

The of conveyance could in saving 20 to 

30%, and in a management. 

The investments costs these indeed  high, should be 

to the ones of ncw cases in 

show that  they  can  be 

- efficiency 

efficiency, 

conflicts, and 
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the of 

efficiency by just 10%  would double ' 

business. 

The case of available cope with  the 

development, a 10 less than 40%) 

would by to  be  used 

development of 

- 

The thesis is that if could be 

on become the had to  pay 

economic saving the 

significant in . addition, thus 

institutions 

systems efficiently. 

the fact that eigthies k a 

tool saving and a so 

.of the developing it has  not  been  applied. 

is a effective way of management objectives in the 

A must be 

FAO Book 1989.  vol. 43 

FAO 1990. and sustainable A the 

the 1990's. 

FAO in of  the 

de Action of 

on the 21St 

26-3 1 1992, 
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