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Distribution of Earth’s Water  

Climate regions 



World Climate Regions 



 Drylands cover a substantial part of the Earth's land surface (comprise 
over one quarter of the land area of earth; more than any other climate 
type).  

 Their semi-arid to sub-humid climates are variable but sufficient to 
sustain vegetation and human settlement.  

 More than three-quarters of a billion people (more than one in eight) are 
estimated to live in dry lands. 

  



Mediterranean Climate Regions occur between 30°- 45° North and South of 
the Equator, in the west side of continents  of the Mediterranean Basin, Middle 
East California, central Chile, Western Cape in South Africa, and the South West 
in Western Australia. Correspond only to 2% of the Earth’s land surface 

 
Influenced by cold ocean currents, the Mediterranean climate is characterized 
by a moderately rainy winter and a hot dry summer. 
 
Adapted from: Ecosystems of the World, Vol. II, Mediterranean-Type Shrublands (F. DiCastri, D.W. 

Goodall and R.L. Specht, Eds.), Elsevier, Amsterdam, 1981. 



Water stress indicator: 

A ratio of water withdrawal to water availability  



• Long-term trends from 1900 to 2005 
were observed in the precipitation in 
many large regions. It was observed 
that the climate was drier in the Sahara, 
in the Mediterranean, in southern Africa 
and in parts of South Asia. 

4th and 5th Assessment Reports of the Intergovernmental 

Panel of Climate Change – IPCC (2007 and 2014)  



Climate change predictions documented in the EU report EEA12/2012 
(http://www.eea.europa.eu/publications/climate-impacts-and-vulnerability-
2012/) indicate that Europe’s climate will become warmer and drier 

Predicted 
changes in 
Annual, 
Summer and 
Winter 
temperatures 
across Europe 
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Show that 
Mediterranean will 
experience extended 
durations of elevated 
day and night time 
temperatures. 
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Mediterranean 
countries will 
experience a 
significant reduction 
on rainfall levels (up 
to 35% reduction). 
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As a consequence of climate change, the annual runoff is also predicted to 

change. Mediterranean also appear with significant reductions   



 The total population of the Mediterranean countries 
grew from around 300 million in 1970 to 400 million 
in 2000 (a 1,4 % increase per year) and to 466 
million in 2010. The population is predicted to reach 
500 million by 2025. 
 
 

 This overgrowing population is increasing water 
resources pressure and requesting new water 
planning and management approaches 

Aditional 



The 34 hotspots identified 
by Conservation 
International cover 2.3 
percent of the Earth's 
land surface, yet more 
than 50 percent of the 
world’s plant species and 
42 percent of all 
terrestrial vertebrate 
species are endemic to 
these areas. All are 
threatened by human 
activities. 

 

Conservation and biodiversity 

With many endemic species, Mediterranean is recognized 
as one of the first 25 Global Biodiversity Hotspots, with 
many endemic threatened species 



«Portugal is mediterranean by conditions, atlantic by position» 

(Pequito Rebelo em “A Terra Portuguesa” – 1929) 

Portugal is a crossroad of influences between the Mediterranean and the 
Atlantic, attentive to the complexity and to the reversibility of movements 
of a human geography (Guilherme d'Oliveira Martins) 
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«Portugal is mediterranean by conditions, atlantic by position» 

(Pequito Rebelo em “A Terra Portuguesa” – 1929) 

Influence of  the latitude, altitude and distance from the 

sea.  



Pardiela stream (Guadiana basin) 

In terms of hydrology the North  is 

much more important than the South, 

where all streams are temporaries 

«Portugal is mediterranean by conditions, atlantic by position» 

(Pequito Rebelo em “A Terra Portuguesa” – 1929) 



Streams develop spatial and temporal discontinuities of flow regime with 
superficial interruption during the summer dry period, in contrast to high 
discharges, during floods, observed from late autumn to early spring 

Maximum contraction Maximum expansion (first flood 

event) 

24h after the first flood 

As a consequence of their hydrologic regime, these ecosystems contract and 

fragment as they dry, and expand after rewetting 



Rio Pardiela 2008 

The rewetting phase; the flow settles slowly  







As a consequence aquatic insects have there own life cycle 
adopted the this constraint 

Taxa present traits associated with desiccation resistance and 
develop strategies to avoid flood conditions (e.g. refuges)  



After a disturbance event, a succession process 
start, leading to an ecosystem similar  to what 
existed before 

In the absence of human pressures:  



How would we use water in regions 

of greatest scarcity (natural or 

economic)? 



There should be orientation towards a rational use of water 
through control of pollution of water reserves, through the 
treatment of polluted water, and through storage in appropriate 
places – as reservoirs, cisterns, wells and subterranean dams.  
 
Many of these techniques are ancient and do not require great 
investment or infrastructures, requiring instead, rehabilitation 
by increasing the availability of water in regions where it is 
scarce. 

Implementation of effective Water Managment Strategies 
 



 

It is a practice that extends back to pre-biblical times. 
 
 It was used 4,000 years ago in Palestine and Greece; 
 in South Asia over the last 8,000 years; 
 in ancient Roman residences where cisterns and paved 

courtyards captured rain that supplemented the city’s supply 
from aqueducts; 

  in middle ages in southern Portugal,  the villages had common  
cisterns.  

Rainwater harvesting 
 



Monsaraz village  – midlle age; sec XIII  









This cistern, of enormous proportions, collected and stored 

rainwater fallen over the roofs of Monsaraz, and was the main 

supplier reservoir of the population. 



Diverting surface waters into nearby basins, lagoons, 
ditches, recharge pits or injection wells to recharge alluvial 
or other types of aquifers.  
 
This practice is being applied in different locations from arid 
and semi-arid, throughout the Middle East and 
Mediterranean regions.  
 

Water diversions 
 

Water diversions, Portugal Water diversions, 
Quinta das Lágrimas,  

Coimbra 



Reservoirs 
 

Historically there is a culture of collecting water in reservoirs, 
practice used by the Egyptians in ancient Egypt (3100 BC) and 
the Arabs in the Iberian peninsula (the séc.VIII to XI). 



Reservoirs 
 

But their construction has a considerable impact on the Earth’s 
ecosystems and landscapes, with consequent interference in 
the hydrological cycle. 

Guadiana river 



 Are designed to obtain water from the subsoil.  
 Currently, in the Namibia desert, to the south of Angola, local 

tribes obtain water from wells constructed by the Portuguese 
during colonial times. This is also one of the systems that 
provide water supplies to the tribes of Nigeria and which has 
led to the existence of political conflicts between them, in 
other words, the fight for access to Water. 

  However, in many regions, subterranean water exists only in 
low quantities and its quality makes it unsuitable for human 
consumption.  

Wells 
 



Desalination 
 

Is used mainly in water scarce coastal arid and semi-arid areas, 
where the only available water source is saline or brackish 
groundwater.  
Desalination is a cost-effective way of providing freshwater for 
consumption in regions where its availability is, or is becoming, 
limited.  

According to IDA (International Desalination Association), about 
53% of global desalination takes place in the Middle East, 
followed by North America (16%), Europe (13%), Asia (11%) and 
Africa (6%). Central and South America and Australia each 
account less than 2% of the global desalination volume (UN 
2006). 
 



Desalination in Saudi Arabia 
 



Desalination in Cabo Verde 



 At the beginning of the 21st century, scarcity of water is 
already a reality in some regions of the world and constitutes 
a threat to humanity and to the biosphere as a whole.  

 This is a fact of great importance since, as well as putting at 
risk the survival of the biological component, including human 
beings themselves, it increases the risk of water-borne 
diseases and difficult the economic and social development, 
leading to inequalities between regions and countries. 

 

Concluding 



Concluding 

 The key challenge of water managers is to optimize 
ecosystem resilience in response to anthropogenic and 
natural disturbances and protect this resilience within 
catchment-level life-support systems. 

 Global development must embrace not only the interests of 
humanity but also of the interests of natural ecosystems.  

 It has, then, become more urgent to adopt simple, low-cost 
techniques which allow the people who live in regions of 
greatest scarcity to obtain water of quality.  
 



 


