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Summary 

During the twentieth century, dryland regions have been subjected to ever increasing 
pressures on finite resources as population numbers have grown at least five-fold. 
Demand for water has grown rapidly, particularly for irrigation, but until the 1980s this 
demand was able to be met from newly developed sources of surface and groundwater. 
From then on, all renewable sources of water were committed to one use or another. 
The water needs of new developments in urban regions can now only be met by the 
reallocation of irrigation water to more wealth-creating uses or by desalination. In the 
twenty-first century in dryland regions water may become too precious to be used for 
irrigation. This will lead to agricultural decline, unemployment, and severe social 
problems in rural areas. In turn it will cause increased migration to urban centers. 

1. Nature of Dryland Environments 

From a topographical point of view dryland regions can be very varied. In the Middle 
East different environments exist in close proximity. For example, in Israel and Jordan 
it is possible to go from the Mediterranean Sea to 1000 meters above sea level in 
Jerusalem, then down to 400 meters below sea level in the Dead Sea lowlands and up 
once again to more than 1000 meters above sea level in Amman all within a three hour 
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drive. Such conditions are by no means unique. In northern Iran the Caspian Sea is 
approximately 90 meters below sea level but in a two hour drive towards Tehran the 
road traverses the Elburz mountains with peaks rising to over 5000 meters before 
dropping to the central Iranian plateau at a height of around 1000 meters. In contrast to 
the rich topographical and ecological diversity of the Middle East the drylands of 
central Australia and sub-Saharan Africa reveal a remarkable topographical and 
ecological uniformity. Here similar conditions can prevail over hundreds of kilometers 
with very little in the way of change occurring. 
 
Dryland areas, by their nature, are characterized by low precipitation totals on an annual 
or seasonal basis. Perhaps even more important in terms of human settlement is the fact 
that in drylands the variability of precipitation from one year to another is very high. In 
Aswan in southern Egypt the average precipitation is quoted as 4 mm per annum, but it 
is possible for a number of years to pass in which no precipitation at all occurs. This 
might then be followed by a storm which produces over 15 mm of rainfall within a few 
hours. Similarly in the grassland steppe regions of either Syria or the African Sahel 
rainfall may average around 200 to 250 mm, but in some years it may fall to less than 
100 mm, while in others it could rise to 400 mm. 
 
As a result any settlement which has come into existence has had to reflect the low and 
variable carrying capacity of the environment. Not surprisingly most of the settlements 
have been built in the wetter parts of the dryland regions. Although water may have 
been in short supply at certain times of year the overall water balance was such that 
communities could exist and even prosper under such conditions. Indeed, in many 
dryland environments there were often periods during the annual cycle when excessive 
volumes of water were available. For example, floods were common along rivers like 
the Nile and in the Tigris-Euphrates basin. In an historical context the main form of 
economic activity in drylands has been arable farming with irrigation playing a key role 
in providing high yields. The wealth created by this agriculture along major rivers has 
often been immense, leading to the great civilizations that characterized the Nile and the 
Tigris-Euphrates basins. Elsewhere much of the agriculture has been of a subsistence 
nature centered on small village settlements. 
 
In the drylands of the Middle East the close proximity of different topographical and 
ecological zones meant that abnormally long periods of drought seldom affected all 
areas at the same time. This ensured that the peoples living here were able to survive 
such conditions by accessing food from the different ecological niches which were 
available to them. As s result great famines and large losses of life were a very rare 
occurrence. In contrast, the dryland areas of Sub-Saharan Africa have almost uniform 
topographical and ecological conditions stretching over hundreds of kilometers. When 
drought conditions occurred in these regions the local people could not resort to 
alternative food collection strategies owing to the prevailing environmental uniformity. 
As a result, major droughts had a huge impact resulting in the failure of crops, the death 
of animals, and in turn great losses in the human population. 
 
2. Population Growth in the Twentieth Century 
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In dryland areas the twentieth century has been characterized by massive changes that 
have affected both the environment and way of life of the people who live there. During 
that century many developing countries in dryland regions saw their populations grew 
by more than five fold. For example, Egypt, Iran, and Turkey all had populations of 
between 9 and 14 million in 1900, yet by the mid 1990s these figures had risen to more 
than 60 million (Table 1). What is even more worrying is that by the year 2025 these 
three countries are projected to have populations of around 100 million. While it is 
difficult to estimate the total population of the Middle East and North Africa in the early 
years of the twentieth century owing to a lack of accurate data it seems likely that it was 
little more than 100 million. Yet by the year 2025 it is estimated to have risen to around 
725 million, which if correct will represent at least a 7 fold increase over a period of 125 
years. 
 
Country Early Late 1960s 1985 1995 2010 2025 
 20C 1930s      
        
Turkey 13.9 17.8 31.4 50.7 61.4 79.2 95.6 
Iran 9.9 14.6 25.1 49.7 61.3 83.7 106.1 
Egypt 9.7 15.9 30.9 46.6 61.9 80.7 97.9 

 
Source:- 1995 World Population Data Sheet and Clarke and Fisher, 1972 

Table 1. Population changes since the beginning of the twentieth century (population in 
millions) 

A similar situation is observed in Australia, the driest continent, where the population 
was around 3.8 million in 1900. By 1995 it had grown to 18 million and it was predicted 
that it would reach slightly more than 23 million by 2025. The same is true for South 
Africa. Here a population of 5.2 million at the beginning of the twentieth century grew 
to 43.5 million by 1995 and is predicted to be around 70 million by 2025. What all these 
data clearly show is that in dryland regions all over the world there has been a massive 
increase in pressure on available resources as a result of the rapidly growing 
populations. 
 
3. Water Usage 
 
In modern societies water is used for a variety of different purposes. By far the most 
critical is water for drinking. However, although the quality of the water has to be high 
the volumes required are small and amount to only 2 to 6 cubic meters per person per 
year. Much more important in terms of volume is the use of water in urban systems to 
transport waste products generated in the home and in industry. This includes washing 
of cooking utensils, clothes, and human beings themselves and the discharge of human 
waste products through toilet flushing. The actual volumes of water used for these 
purposes reveal considerable variation from one country to another. At the lower end of 
the scale a dryland country like Israel is able to maintain an advanced urban society by 
using only 100 cubic meters per annum per person. In contrast, in the USA, the richest 
country in the world, average water use is over 250 cubic meters per person per annum. 
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These two values can be thought of as the “minimum” and “maximum” needs for a 
modern urban society and so permit calculations to be made as to future water demands. 
 
By far the most important use of water in terms of volume is for irrigation. In many 
dryland countries irrigation water accounts for at least two-thirds of all water use and 
can in certain cases exceed 90%. The actual volume used depends entirely upon the area 
which is devoted to irrigated agriculture. It can, however, be stated that average water 
use for most field crops is around 10 000 cubic meters of water per hectare per annum. 
 
The result of the rapid population growth which has occurred in the twentieth century 
has been that ever greater pressures have been put on finite resources such as water. As 
population numbers have increased more and more, water has been abstracted from 
rivers and groundwater sources in dryland regions to supply the growing needs. In the 
period up to the time of the Second World War this was achieved largely by the use of 
low technology solutions that had been in existence for hundreds, if not thousands of 
years. These included the use of timber and brushwood to form diversion structures in 
rivers and human labor to construct irrigation channels and to extract groundwater. 
However, particularly since 1950, new water resources have been made available from 
rivers by the construction of dams and their associated reservoirs, while for groundwater 
the mechanically pumped well has become a common feature. 
 
- 
- 
- 
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