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Abstract: Climate and climate change – being linked to rain fall and to evapo-transpiration – had a decisive 
importance in the rise and fall of civilizations. To study the interactions between the history of the Algarve and the 
climate changes was the objective of this work. It was observed that the cold climatic periods where those, along 
Algarve’s history, more favourable. Since our ancestors (Romans, Arabs, etc.) developed the bases of water 
management, this knowledge of the past water-man relationship should be important for future projections. Water 
is the source of everything, and therefore water frequently represents the limiting factor for economy and 
development. Water availability and social evolution levels are interconnected. In Old Persian the first word in the 
dictionary is ab, meaning water, from which comes the derivative concept of civilization abadan. Habis, the 
mythological hero of the Kingdom of Tartessos (750-500 B.C.), near Cadis, was firstly exposed on the top of a 
mountain, then at the bottom of a valley and finally dropped in the sea … obvious relation to the cycle of the water.  
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1 Introduction 
   In the Algarve water resources are varied and 
abundant. However, the increased consumption over 
the last decades has added new problems for water 
management. Surface water, aquifers and wastewater 
have to be managed in an integrated and sustainable 
way. Water has been and continues to be used for 
two principle utilities – irrigation and urban 
consumption. These two uses can be complementary, 
namely when wastewater is reused in irrigated 
agriculture.  
By the start of the Neolithic (10,000 b.p.), the first 
farming and the formation of villages resulted in an 
increase of water use. The invasions from the 
Mediterranean (Phoenicians, Romans and Arab-
Berbers) developed the bases of civilisation and of 
water management. This knowledge of the past 
water-man relationship should be important for 
future projections.  
Development is now driven by the touristic sector 
rather than agriculture, and in this transitional period 
the changing land-use patterns have altered water 
supply, demand and quality.  
 
 

2 Materials and methods 
   A logarithmic table showing the climate changes 
compresses the earliest time periods and expands 
more recent epochs [17]. 
This table was compared to the most relevant aspects 
of history of the Algarve, Portugal and Europe found 
in bibliography. 
Interactions between the historic facts and the climate 
changes were analyzed and interpreted as fallows … 
 
 

3 Results 
  Climate changes may occur in time periods of many 
thousand years, but they can be, as well, short in time 
and related to phenomena such as the fall of 
meteorites or volcanic activities. The eruption of the 
Vulcan Toba, in Sumatra, 71,000 years ago, 
originated a sever dry period, responsible for the 
reduction of population of Homo sapiens, then 
restricted to Africa, to less then 10,000 adults [19]. 
The last glaciation named Würm took place between 
72 and 10,000 years ago and thus, the average air 
temperature and the sea level were at least 10º C. and 
100 m lower, in relation to present [19], increasing 
glaciers and continents shapes.  
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At the beginning of the last glaciation [12], the 
population of Homo sapiens started to recover of the 
consequences of the eruption of Toba, left Africa [7] 
and moving along the south coast of Asia, reached 
Australia, before 60,000 years ago [8]. 
The arriving of our ancestors to Central Asia, some 
45,000 years ago, was possible after a relative global 
warming, between 50 e 30,000 years ago [20]. 
The first modern Man that reached Europe, from 
Central Asia, about 40,000 years ago, was named as 
Cro-Magnon, the place of Aquitania were his 
skeleton was found at 1868. Places in southern 
Europe, under less harsh climate, such as the Iberian 
Peninsula, Balkans and the Black Sea, became his 
refuge, with similarities, concerning climate, fauna 
and flora to actual Scandinavia. 
Northern Europe, including the British Islands 
(Fig.1), was under a dense permafrost layer and 
uninhabited [19].  
The Upper Palaeolithic (40 to 10,000 years ago) 
engravings of Foz Côa (Guarda), are examples of art 
of this period [15]. 
 

 
Figure 1–Last glaciation – limits and most important 
Palaeolithic populations (40,000 b.p.). 
 
The transitional Mesolithic and the Neolithic periods 
emerged as a result of the warmer climate that ended 
with the last ice age. These periods were 
characterised by the invention of farming, sedentary 
life, population growth and the rise of the first 
villages. These innovations took place firstly at the 
“Fertile Crescent” (Middle East), sprayed gradually 
and reached the Iberian Peninsula about 7,500 years 
ago (Fig.2) [5].  

 
Figure 2–Origen 3 and Neolithic expansion 4 
 
During the Megalithic (6,000 b.p.) and Bronze (4,500 
b.p.) ages, successive hot periods induced new 
technologies, trade and progress. The funeral 
monument of Alcalar (Portimão) is a good example 
of these periods. 
During the Atlantic Bronze Age, initiated 1,300 B.C., 
took place an intense trade (copper, tin and gold), 
among the west end of the Iberian Peninsula, 
Bretagne and British Islands.    
 

 
Figura 3–Megalithic funeral monument of Alcalar, 
Portimão (4,000 b.p.). 
 
In a cold period, around 750 B.C. the Phoenicians 
and later the Carthaginians arrived. They were sailors 
and traders from the actual Lebanon and Tunisia.  
They took silver and brought iron and as a result of 
these contacts, it was founded in Cadis, the mythic 
Kingdom of Tartessos, neighbour of the Cineticum 
(actual Algarve), where the cities of Balsa and 
Conistorgis were founded.  
Probably it was during this period that irrigation was 
introduced, together with the water-wheel “nora” and 
the shaduf “picota” [16]. 
The presence of Greek sailors, in the Iberian coast, is 
also documented between 630 and 535 B.C. [13]. 
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Before 600 B.C., the Celts from Hallstat (Austria), 
expanded in all directions and in the Iberian 
Peninsula colonised Lusitania [2]. Later a new wave 
from la Tène (Switzerland) arrived [6] to the Iberian 
Central Plateau, around 450 B.C., creating the 
Celtiberians. 
The Celts spoke Indo-European languages and 
introduced, in their areas of influence, rye, flax and 
irrigation techniques such as “lima” and “manta”. 
Both Celtic invasions took place during warm 
periods, eventually due to demographic increases in 
their local origins (Fig.4).  
The Conii of the Cineticum resisted to the Celtic 
invasions, such as other places of south and eastern 
Iberia, keeping the native language and writing, till 
the Romanisation [4].  
 

Figure 4–The origin and the expansion of the Celts. 
 
At the beginning of a period of cold climate, the 
Romans expelled the Carthaginians from Tartessos, 
during the II Punic Wars (218-206 B.C) [17], 
occupied the Cineticum (151 B.C.) and defeated the 
Celts in the Lusitanian Wars (194-139 B.C.) 
[4][14][18]. The Roman colonisation, in the western 
Iberia was less important then along the 
Mediterranean [11]. Nevertheless, the Romanisation 
of the Algarve included the Latin language and 
culture. Developments of water technologies related 
to agriculture and urbanisation, where aqueducts, 
dams, urban water supplies, baths, fountains and 
sewage systems were introduced.  
The final faze of the Western Roman Empire, 
coincided with a warmer climate [11], as attested by 
severe malaria infections [17]. 

 
Figure 5–The Lusitanian Wars  
 
The rise of temperature promoted demographic 
increases in North and East Eurasia – the wave of the 
Huns from Asia pushed the Alans, Vandals, Suevi 
(409 A.D.), Goths and other Nordics, westwards … 
The Barbarian Invasions started (Fig.6) [13] and the 
consequent fall of the Roman Empire (476 A.D.), 
represented the retreat to subsistence agriculture and 
the urban structures were neglected.  
The Alans, from the steps of Eastern Europe, 
occupied Lusitania (and Cineticum), till 418, when 
they were defeated by the Goths. Then, they joined 
the Vandals in their migration to North Africa (431).  
The Suevi, from Germania, settled their capital in 
Braga and after one period of expansion (438-556), 
they dominated mostly of the Iberian Peninsula. 
Later, their Kingdom was confined to Galicia and the 
north of Lusitania, followed by a political annexation 
by the Visigoths (585). 
The Goths were originated from Gotland (Sweden) 
and around 160 B.C., they migrated in direction to 
Gdansk (Poland). The next centuries they expanded 
along the rivers Vistula and Dniester, in direction to 
the Black Sea [9] [10]. After 238, the Visigoths 
(Western Goths), under the pressure of the Huns, 
invaded the Roman Empire, sacking Rome in 410.  
Their kingdom was founded in Toulouse, in 418, and 
later in Toledo, from were they dominated the 
Southern France and Spain for three centuries.  
The Huns progression was only stopped in 451, in 
Chalôns (France) by a coalition of Romans, 
Visigoths and Franks [18]. 
The decadence of the Visigoths ended in 711, after 
they were defeated by the Muslims in Guadalete 
(Seville).  
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Figure 6– The Barber Invasions 
 
The Muslim (Arab-Berber) period (Fig.7) was 
characterised by the restoration of the Roman 
civilisation. They did not build dams like the 
Romans, preferring the construction of wells, mines 
and subterranean channels (qnats) [16].  
Their arrival took place during a cold climate, but 
later they introduced the rice, the sorghum and the 
sugar cane, among other tropical crops. 
 

 
 Figure 7–The Muslim expansion 
 
The changing of the I Millennium, assisted to one 
more warm and dried period [17].  
After the collapse of the Caliphate of Córdoba 
(1008), the “Reconquest”, provoked a progressive 
reduction of the Taifas (petit kingdoms) (Fig.8). 

Coimbra was conquered in 1064 [13] and Lisbon 
taken in 1147 by the new founded Kingdom of 
Portugal (1943).  
From the North of Africa arrived Almoravids (1091) 
and Almohads (1151) with the objective of 
strengthen the Muslim positions in Iberia. 
Nevertheless, after de defeat in 1212 at Navas de 
Tolosa (Castile), the Muslim resistance decreased 
and like most of Spain, the Algarve was conquered 
by the Christians in 1249.     
Considering that the Castle of Aljezur, in the 
Algarve, was under siege by sea, the higher sea level 
indicates a warmer climate. 
  
 

 
  Figure 8–The Christian “Reconquest” 
 
The “Little Ice Age” coexisted with the golden 
period of the kingdom of Portugal and Algarve. 
In this period, the north of Europe was in permanent 
conflict (Hundred Years’ War between 1337 and 
1453 and Thirty Years’ War between 1618 and 
1638). The Baltic Sea froze and the Scandinavians 
vanished from Greenland [18]. 
The maritime expansion initiated after the conquest 
of Ceuta (1415) and continued with the “Overseas 
Empire”, the next centuries. 
Agricultural and social revolutions intensified by the 
arrival of maize (1515) and later the potato. 
Infrastructures were built, such as the Aqueduct of 
Elvas. After the first population survey, in 1527, the 
Portuguese were 1.2 millions homogenously 
distributed along the territory [3]. 
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Figure 9–Caravels of the fifteen century 
 
After the French Invasions (807, 9 and 10), Portugal 
ceded independence to Brazil (1825) and entered into 
civil war (1832). The prison of the Algarvian 
guerrilla “Remexido”, in 1838, marks the end of the 
conflict. 
The first half of the 19th century saw the beginning 
of a new hot and dry period, which decadent aspects 
remain till present. As a consequence the actual hot 
climate, the population of the south of Portugal is 
relatively smaller (10%) than the rest of the Country, 
where the average precipitation is higher…   
 
Table 1-Algarve - water use and resources (21st cent.) 
 
 
 
 
 
 
 
 
 
 
 
In the Algarve, water use increased over 10 times (10 
X), in the last 5 decades (Table 1). 
Water for irrigation represents 3/4 of the total use. 
Aquifers supply 2/3 of total use.  
Wastewater represents more then 1/10 of water 
resources and could supply 1/3 of irrigation needs. 
Nowadays, the issues of water management reflect 
the existing economic, environment and social 
pressure on the Algarve’s ecosystems. 
Development is now driven by the tourism sector 
rather than agriculture and other activities and in this 

transitional period the changing land use patterns 
have altered water supply, demand and quality.  
Development of touristic infrastructure as created a 
coastal urban belt, matched by the decline of the 
agricultural production in the interior.  
The coastal belt has seen an exponential growth 
in water requirement in the last decades; whilst 
poor land management has led to an increase in 
desertification of the interior. 
 
 

4  Conclusions 

Along the History of the Algarve the cold climatic 
periods, were those more favourable. 
Under hot climate, like actually, the population of the 
south of Portugal is relatively smaller (10%) than the 
rest of the country, where precipitation is higher…   
The invasions from the Mediterraneans (Phoenicians, 
Romans and Arab-Berbers) occurred during cold-wet 
periods and their fall during hot ones. 
The invasions of Northern Europeans (Celts, Alans 
and Germanics) occurred, in contrary during hot 
periods, eventually due to demographic increases in 
their local origins. 
The historical apogee coincided with a long cold 
period - the “Little Ice Age” (1415-1807). 
The current water management situation is 
conditioned by coastal urban growth driven by the 
irrigation and tourism sectors, while neglecting water 
quality and land use. 
Since our ancestors (Romans, Arabs, etc.) developed 
the bases of water management, this knowledge of 
the past water-man relationship should be important 
for future projections. 
This should be taken into consideration, for 
sustainable tourism development, which represents a 
great deal of water use and pollution. 
History can teach, that we became far less civilised in 
relation to water use … and abuse (useless pollution). 
For instance, to drop wastewater in rivers and lakes, 
as we do, was punished in Muslim times … 
The key, in sustainable growth is the advances in 
water management and planning, which means 
essentially to save water, avoiding pollution and 
promoting recycling. 
Considering that wastewater “pollution”, means 
essentially, “nutrients” for irrigated crops … and 
profit for farmers … and less energy expended on 
fertilizers … and better environment … why to insist 
in dropping these “nutrients” in rivers, lakes and sea? 

(Yearly average) Area Nr. habit. Use Origin Potential

ha equiv.,103 106m3 106m3 106m3

Irrigated Agriculture 20 000 _ 150 _

Golfs and Other Greens 1 700 _ 10 _

Resident Population _ 400 30 _

Other Population (Tourism) _ 400 30 _

Dams _ _ _ 80 170

Aquifer _ _ _ 140 220

Wastewater _ _ _ 0,5 50

Algarve 500 000 800 220 220 440
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