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Introduction.

This paper refers to the strategies used by indigenous people living in the Andean mountains to face climatic variations. 

The study area corresponds to the northern of Chile, among the 17°37 ' SL and 26° SL, where the productive activities possible to develop are basically pastoralism and agriculture in terraces. Pastoralism of llamas and alpacas (camelids) is adapted to vegetation and climate of the different altitudinal zones; in the floors of smaller height (3.000m) known as "pre-cordillera", due to the better climate conditions it is practiced agriculture 

The climate of the area is highly dependent of the summer rains coming from the amazon basin that influence until approximately the 23°50 ' SL as maximum limit, until the 2.000 m. above sea level. These rains occur from December to April, marking a strong contrast between a few rainy months in summer, and a very dry period the rest of the year. These rains that descend from north to south and of east to west, are highly variable in the long term. In those years when precipitation's are very intense, like it happened in the month of February of the present year (2001), it increases the volume of rivers and gulches associated to alluviums, generating devastator effects in the local production, particularly in the agriculture of terraces and the bordering near to the courses of water; and in certain occasions they affect also the wetlands in the high mountain, like it will be seen later on. 

The summery rains and the presence of big systems of lakes, wide salt lakes and rivers, have generated rich potential forage in the higher areas, these are the wetlands. These wetlands are of very different character in two main areas of the region. This is due to the fact that in the most northern area, there are more water-logged sites, where predominate hard and concave cushions on bogs, known as “bofedales”, with predominance of Andean Oxychloe; this prairie is distinguished from the vegetation called  “vegas”, in plane surfaces, with predominance of gramineous. The specific floristic composition and the size of wetlands depend on the available water and the level of salinity. 
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   Table N° 1 Catastrophic events in the study area regions.

In the lowest areas the climate is more temperate. Here, in the called "pre cordillera", it practices agriculture on irrigated terraces. The terraced fields are more secured against landslides and are divided by vertical dry walls. In addition to traditional forms, a number of European influences are evident of both, agriculture and animal husbandry. Sheep, cattle, horses, and donkeys have been imported from Europe, these animals are fed with cultivated forage, “alfalfa” (leguminous), and grasses that grow after the summer rains (March to May approximately). 

Within the Andean cosmogony, nature is perceived with human qualities; and people maintain relationship with her in terms of reciprocity. This means that man try to control those natural phenomenon's that can be a threat for their existence–rainstorms, snowfalls, earthquakes and volcanic activities - (Table N° 1), carrying out diverse ceremonies where they sacrifice of one or more animals (camelids or ovines) of their cattle, as offerings to nature. When climatic or telluric phenomenon's occur they tend to presume that some conflict in the relationships with divinities it has been produced. The recovery of the balance would be achieved by means of ceremonies and offerings. This way are explained situations like the one happened in June (2001), in the wide “bofedal" of the Chislluma valley, next to the north frontier with Peru, because of a earthquake. The high part of the valley was saturated of water, and the pressure of the underground water increased the water flow toward the exterior, tunneling this bofedal, and dragging material until forming an alluvium 10 kilometers long on the average for 100 meters wide. This damaged the "bofedal" considerably and caused the death in passing to more than 200 livestock heads (llamos, alpacos and ovines) (ONEMI; 2001)

To understand how indigenous people faces the climatic restrictions and the catastrophes it should be considered in the analysis the existence of three cultural levels, closely interrelated: a) the technical, b) the social one, and c) the symbolic or ideological. The technical level refers to the system used to appropriate and to transform the nature (techniques, tools and infrastructure); the social plane is related to the organization they have for the production system. And, the symbolic level corresponds to the cosmogony where they find explanation about the world, the relationships between man, and their bond with supernatural forces.  

Pastoralism on the Andes mountain.

1.- Aymara pastoralists of Tarapacá Region  (17°37 ' SL to 21° SL). 

The indigenous population belongs to two different ethnic groups: the aymaras in the more northern area, and the atacameños toward the south. 

In this zone, the climatic variations generate two differentiated sectors. In the most northern highland, known as "altiplano" (17°37' SL. to 19° SL.), people depend basically on pastoralism, because of the low temperatures do not allow the development of agriculture. Here, it is important to bring out that the productivity of the wetlands is achieved thanks to an efficient irrigation system, to reproduce the vegetation, to enlarge the surface of the wetlands, and to avoid freezes dried the wetlands.

Based on the nutritious habits of the camelids, pastoralists have created strategies for the periods of drought or when productivity of grasses becomes critic – this is before the summer rains, November and December; and after the thawing time, September and October. They complement wetlands with the dry grasses that grow on hillsides and plains, preferably. When the situation is very critical, animals are moved toward more remote areas, separating alpacas, from llamas, since these ones can survive eating the hardest and dry grasses in the desert, while alpacas prefer the humid and soft grasses of wetlands. In spite of these strategies, man can not avoid the death of animals. So, taking into account the dual perception of the landscape, the humid and dry grasses of hills, pastoralists are conscious that to have a mixed cattle (llamos and alpacos) it is necessary to possess a band, "cinta", of lands that it includes humid and dry lands  (Castro Lucic; 1982) 

Certainly, wetlands are the main pasture. Pastoralists manage the superficial and subterranean water to enlarge the natural surface. Where the natural streams fed throughout the year by glacial ice melt, emerge onto gravel plains, they are tapped and the water is directed into artificial channels that run closely along contour lines with very little inclination using a technique similar to that used in agriculture on terraces. It consists basically in driving, with a rudimentary tool, the water until the borders, but also toward sectors without vegetation, since the current watering will make be born wetland species; in some cases they disseminate some seeds species; thus, at the end of two years they will have a new prairie. This management of the vegetation has also modified the floristic composition of wetlands, increasing the production of those species that are more preferable and nourishing for their animals (llamas or alpacas). In addition to these techniques, to counteract the low temperatures - that in the months of June to August arrive up to -24° C -  they avoid the freezing that could dry up the wetlands making furrows to extract the water toward the natural beds. 

Toward the south of this zone, from 19° SL to 21° SL approximately, the climatic conditions become more appropriate to cultivate some agricultural products of highlands; and the pastoralism is similar to the northern zone described before. A difference is to move animals towards lower areas, where they can rent natural grasses that grow after the rain around the agricultural village's o to buy cultivated forage (alfalfa). 

2.- Atacameños pastoralists of Antofagasta Region (21° SL to 26° SL) 

In this region a strong change can be observed in the vegetation of wetlands, and in the composition of livestock's. Here, due to the increment of the dryness and the salinity of soils it is observed a bigger presence of gramineous in the wetland, receiving the name of “vegas", instead of “bofedales”, and the livestock is composed basically of llamos (Castro; 2000). Because of the biggest aridity the “reproduction of the cattle, as well as the spatial and temporal movement of llamas, requires of trashumantic pattern highly dependent of the climatic conditions, and the availability of seasonal pastures” (ibid.). Animals are moved from 2.300 m.a.s.l. near the riverbanks and salt lakes, until vegas and dry grasses of the high mountain,  located near 4.600 m.s.n.m. 

Differently to the highlands inhabit by aymaras in the northern Region of Tarapacá, the main source of livestock forage is the grasses that grow in the hills after the summery rains, with an occasional complementary use of the “vegas”. "This type of pastoralism is absolutely determinated by the climatic cycles, because of the feeding habit of llamos;  they look for dry grasses that grow after the rainy seasons. Consequently, a very rainy season periods will produce an increment of the cattle, while in periods of drought, when the natural prairie disappears, mortality death of animals is high. The summer rains impacts markedly in the growing of pastures on the mountains, while in winter a forage deficit by reduction of the biomass generates a very critical capacity of animal for surface unit. Then, the “vegas” around aquifers and borders of small river become an area of reservation strategic forage in periods of drought.” (ibid.).

Within the both zones we have described (aymaras and atacameñas), it can observe that man have a some kind of nomadic way of life, because they have maintained some feeding seasonal habits of animals. Castro Lucic (2000) has identified three pastoral modalities: i) to transfer the livestock, according to the climatic cycles, toward areas selected above in summer and below in winter, starting from their principal household; in those places the animals themselves look for forage moving in no longer spaces; ii) Animals feed in wide areas all year; in this case pastoralists go with their livestock. In the case of llamos, these can be leave alone but periodically it is necessary to go for looking and to counting; in the case of alpacas the pastoralist have to go with their livestock, staying in each place, in small temporal houses. iii) In the case of families that have a reduced number of animals, they only use the dry grasses or wetlands (“bofedales" and "vegas”) near their main household. Where the climatic conditions allow cultivation of alfalfa, they use this as complement.   

In social terms, the characteristics of this mode of production determine their pattern of settlement and define the rules to control productive resources. Main households are dispersed in a wide territory where families have more than one housing for temporal use according to the moving of animals
. This supposes that pastoralists have to access to more than one place of prairie, that can be in a continuous band or in discontinuous places as an archipelago, both at different altitudes. This control over resources is made having present the necessity to have diverse productive species, but also to counteract climatic events that can mean, regularly, the loss of some wetlands. This is a very important in the andean economy to look for maintain the equilibrium of pastoral and agricultural productive system.
 However, in spite to this strategies, when the effects of drought or other catastrophes extend for a long time, some families have to diminish their livestock or to move them to the lower zones leaving them either in lands their own property or  in charge of other cattlemen.

In the ideological plane it is necessary to emphasize the complex cognition and rituals of the andean pastoralists. In 1993
, it took place in the atacameña village of Talabre the eruption of the Lascar volcano covering with the lava a great part of one the important wetland (“bofedal of Tumbes”) near the village. In this place camelids remained grazing for long time during the year. The eruption also caused damages on the irrigation system. Due to the importance giving to power of volcano Lascar in the system of sacred mountains, ceremonies and rituals were increased in order to calm those supernatural forces. This way man look for survival. When nomadic people walked joined to their animals from the coastal valleys to high mountain of the Andes searching for pastures, simultaneously it was establishing certain territoriality, with the buildings of their housings, but also giving names and meanings to surrounding world. At the same time the man underwent themselves to the designs of the high mountains, they also preserved in this magic and religious system a place for ancestor cults. In this sense the propitiatory ceremonies can be considered as an adaptative system that contributes with effectiveness in the extraction of the energy of environment.  

This way it was conformed a cosmogony where water became a central element, and closely entailed to camelids, and where the blood and the fat of the animals are the substances of the life” (Castro Lucic, ibid.). This is why frequently it will be found references that offerings should be made to the mountains, receivers of the waters, to get abundant rains, having in mind the andean reciprocity relationships. Specially during December supplicatory ceremonies are made to those sacred mountains because in this month summer rains are expected to come, mainly because is the time when natural grasses begin to be scarces, due to the large period without rains that extends from March to November. 

The Andean agriculture. 

The agriculture presents no bigger differences between the areas aymaras and atacameñas. The most important land use, covering largest area, is agriculture, with complex irrigation systems in terraced lands. 

Andean people organized as communities have strategies to maximize the use of land and water. It is the case of the diversification of cultivation's to take advantage of the microclimatic potentialities as well to counteract the damage that freezes could cause on some specific places within the valley. This way, the domestic units distribute the properties spacely with the purpose of having some lands at least in each microclimate. The combination of factors micro climatics, plant types and destination of the products (self-consumption or market) generates a mosaic of properties. The planning of the production incorporates fully the factor climatic assuming the risk that supposes to cultivate in one or another place 

The control of productive diversified spaces to face risks extends beyond the community lands, incorporating areas located in other zones with altitudinal and latitudinal differences. This ecological complementarily increases the possibilities of a successful harvest; at the same time it constitutes a way of assuring the production in case of damages produced for climatic phenomenon's. 

Another strategy refers to the evaluation that annually makes the community, of the climatic conditions and the availability of water irrigation, in order to making decisions about which zones will be cultivated, to agree the cultivation's that will have watering priority (the vegetables for example have preference), and to organize the system of “turns” of water between individuals that have right to watering, previously established. A representative elected by the community has to make to obey the rules, and to keep the water does not be wasted, exercising its rights to impose sanctions. 

Due to the damages that inevitably cause the summer rains, the irrigation system has contemplated to protect the infrastructure of terraces of possible water avalanche after summer rains. For this purpose they have built in the superior part of terraces a gutter to receive water rains driving them toward small gulches where it discharges the surplus. As we said before, terraced fields are secured against landslides and are divided by vertical dry walls. The effects of the avalanches also can produce damages in the small dams built to direct water into artificial channels that run closely along contour lines with very little inclination.  Dams should be repaired annually after the summer rains by the whole community, using available materials in the place (stones and mud). In the construction of channels it has been made an adequate calculation of its declivity, but also it has been contemplated the constant restoration of certain sections, using communitary work. 

Indigenous people have elaborated propitiatory rites based on reciprocity. The ritual has a double character: it is an invocation to the nature to obtain favorable conditions (to give), thus man can make his part in the reproduction of the cycle natural/social (to receive), but it is also an act of gratefulness to nature; so, man give the part that corresponds to nature (to restore). 

Under this logic it acquire sense the native explanation that attributes the occurrence of catastrophic events to a sign on behalf of the divinities, as an answer to reprobative behaviors of human being. In strict sense it could be say that the natural events enter inside the mechanisms by means of which the society tries to preserve the behavior codes among their members, that is to say by way of social control. Within this cosmogony, on one hand, nature punishes when individuals have had inadequate behaviors; on the other hand, nature recompenses the good behavior; so, a successful productive cycle results from the accomplishment of prescribed behaviors.  

The State, the indigenous people and the catastrophic events. 

With relationship to the role of the state in front of the occurrence of climatic events with severe impacts on the environment and the population, it can be said that government authorities, in general, respond with palliative actions to mitigate the effects of the drought and floods on the cultivation's and the livestock. Concerning the loss of animals, it has implemented, in some cases, programs to compensate, partly, the losses happened in the livestock. In a same way, the forage scarcity is faced: state gives grass bales to replace the deficit. These punctual actions are answers once happened the event. 

In the case of the agriculture, the government help, is guided to recover or to repair the damaged irrigation systems. 

As it can be appreciated in the Annex Nº 2, the registration of catastrophic events made by the government organism in charge of coordinating the actions to face the those impacts  (National Office of Emergency, ONEMI), although it is exhaustive in the registration of the events and it put particular attention in the damages caused on the infrastructure vial doesn't give special attention to the damages caused in the productive infrastructure of the andean villages.  This could be interpreted as an effective absence of damages, except in some extreme cases; but also it could deduce that there is a high level of adaptations of the Andean man to the climatic inclemency's. 

But, the destruction or temporary damage of main roads has had at the moment, a great importance for the life of the andean people. Not only the contact with the urban centers is off, but also the entire system economic is dislocated. A significant number of families have transferred its main residences to coastal cities, but they maintain a regular and permanent contact with the andean zones where they go to continue with the productive tasks (agriculture, and secondarily cattle raising). Therefore, any interruption more or less prolonged in the main roads, it doesn't only put in risk the agricultural tasks but rather it constitutes an obstacle for the obtaining of a part of the entrance required by the families

Finally, it is important to point out a series of problems related to water use: the growing pressure for this resource by the mining companies, the watering in the coastal valleys and the domestic consumption in urban centers has meant that the availability of water for indigenous people is menaced, ending up in some cases to put in risk the existence of the andean human settlements. 

The indiscriminate extraction of water has generated the desiccation of some wetlands (“bofedales” and “vegas”) in the high mountain or “altiplano”, but also has decreased the flow dedicated to watering in the precordillera. This, on one hand, reinforces the persistence of a process of population's expulsion in the measure that the productive resources become more and more scarce (loss of wetlands surface and decrease of agricultural surface under irrigation) and, on the other hand, the resources have a more intensive use to achieve revenues that the family requires, in a scenario where the alternatives to achieve this don't show a bigger dynamism. 
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Annexed Nº 1

	Active volcanos 
	Registered activity 
	Impact 

	- Tacora 
	Ppermanent sulphureous activity
	1930, it destroys housing in the proximity. 

	- Tarapacá 
	Permanent thermal activity 
	

	- Parinacota 
	Fumarole near the crater 
	

	- Guallatiri 
	Solfataras and permanent fumaroles in the crater. 
	

	- Tulapalla 
	
	

	- Isluga 
	Central eruptions in 1863, 1869, 1878, 1913. 
	

	- Puchuldiza 
	Thermal field and permanent geysers. 
	

	- Irruputuncu 
	Permanent fumaroles. 
	

	- Olca 
	Eruptions 1865, 1867 
	

	- Aucanquilcha 
	
	

	- Ollagüe 
	Activity solfatárica in 1854, 1884, 1888, 1927, 1960. 
	

	- San Pedro 
	Central eruption in 1877, 1891, 1901, 1911. Solfataras 1960. 
	

	- Tatio 
	Field geysers, permanent activity. 
	

	- Putana 
	Permanent solfatara; eruption 1972. 
	

	- Sairecabur 
	
	

	- Lascar 
	Central eruptions 1848, 1854, 1858, 1875, 1885, 1933, 1952, 1959, 1960, 1972, 1993. 
	It alters the hydric sources of Talabre 

	- Llullaillaco 
	Central eruption 1854, 1868, 1877. 
	

	- Lastarria 
	Activity permanent solfatárica. 
	


Annexed Nº 2

	Event 
	It dates 
	Place 
	Damage 
	Impact 

	Earthquake 
	23 January 1878 
	Tarapacá 
	Chiu Chiu: destroyed canals leave terrestrial non-apts and sterile for cultivation's. 
	

	Rains 
	June 1878 
	Pampas Tamarugal 
	
	

	Rains 
	1884
	Quebrada Quiza 
	It suffers transformations product of torrential avenues. Water descends until Pampas of the Tamarugal dragging great part of vegetal lands of Chitaguay, The Mill, The Botijeria and other chacras of the valley. 
	

	Storms and floods 
	15 and 16 of February 1911 
	Pozo Almonte, Huara, Pisagua. 
	Big floods, followed by storm of snow in the mountain. 
	

	Storms and floods 
	Julio 1911 
	Calama and cordillera area. 
	Calama: roads and houses were covered with snow. 

Mountains to the interior of San Pedro of Atacama are covered with snow, the same as San Pedro of Atacama. 

They get lost more than two hundred livestock heads. 
	Many people die, including chinchilla hunters. 

	Earthquake 
	7 June 1915 
	Tarapacá 
	Strong earthquake causes damages in towns of the interior. 
	

	Earthquake 
	19 October 1929 
	San Pedro of Atacama 
	
	

	Volcanic activity 
	8 January 1930 
	Tacora 
	Tremors and underground noises in area close to the Volcano Tacora. 
	

	Storms 
	August 1930 
	Calama 
	Strong rains in Calama. 
	

	Storms and floods 
	January-February 1944 
	Tarapacá-Antofagasta 
	Big avenues in Qda. Tarapacá and Aroma cut roads. Small farmers lose seeding, household goods and animals. 

Toconao: serious deterioration's and avalanches. 

San Pedro of Atacama: roads impassable for alluviums; agricultural properties are flooded and they damage seeding. 
	

	Alluvium 
	12 February 1954 
	Tarapacá 
	Guatacondo: alluvium destroys housings. 

Mamiña, Chusmisa and other towns of Tarapacá are isolated and cultivation lands covered with stone and mud. Hundreds of animals are dragging. 
	Destroyed 20 house, 10 uninhabitable. One person dies. household goods and farm elements are razed. 

	Storms and floods 
	26 August 1967 
	Tarapacá 
	Rains leave damages in Camiña, Chusmisa, Chiapa, Blunt and Isluga. 

In November it snows in Codpa. 
	

	Storms and floods 
	February 1972 
	Tarapacá, Antofagasta 
	Summer rains causes torrential rains and alluviums in Tarapacá and Antofagasta. Overflow of river San José (Arica). 
	

	Storms and floods 
	13 January 1973 
	Interior Arica 
	Intense rains fall in precordillera of the interior of Arica; it overflows of the river San José. 
	

	Storms and floods 
	22 to the 24 January 1975 
	Tarapacá, Antofagasta 
	Summer rains it affects among Camiña and it plants Salitrera Pedro of Valdivia. 
	

	Storms and floods 
	January 1976 
	
	Rains altiplánicas; it overflows river San José. 
	

	Storms and floods 
	20 to the 23 February 1980 
	Calama, San Pedro Atacama 
	In Calama and Toconao precipitation's flooded housings. 
	Numerous damaged 

	Storms and floods 
	May 1982 
	II Region 
	Calama, Chuquicamata and towns of the interior affected by intense rains and winds of up to hundred twenty kilometers for hour, snowfalls and avalanches of mud and stone. 
	

	Storms and floods 
	June 1983 
	II Region 
	Calama, Chuquicamata and towns of the interior affected by intense rains and winds of up to hundred twenty kilometers for hour, snowfalls and avalanches of mud and stone. 
	

	Storms and floods 
	December 1992 
	I Región 
	Some isolated towns, mainly valley of Azapa. Grown river San José. 

Visviri, Nativity, Tignamar isolated by excess of water and electric storm that it cuts the roads. 

Chucuyo and Guallatire: snowy and low temperatures. Grown of the tideland Camiña causes damages in chacras and livestock, lost of production vegetables. 50 lambs are dragged by tideland. 
	

	Precipitation's 
	26 January 1993 
	Putre 
	Summer rains leaves interior roads with small floods for slopes of water, cut transitorily. 
	

	Rains, winds, snowfalls 
	11 August 1993 
	Tarapacá, Iquique, Mamiña 
	In Mamiña the precipitations are prolonged for more than 12 hours 
	7 damaged families. 

	Snowfalls 
	17 August 1993 
	Huara 
	Access route to Poroma and impassable Coscaya for gutters taken place by rain. Route to Pachica and impassable Laonzana for increase flow of the river. 
	

	
	
	Pozo Almonte 
	Routes that communicate with towns of the impassable interior for floods. 
	

	
	
	Arica 
	Roads of the interior cut by floods, smooth and cárcavas formation. 

Traffic interrupted by accumulation of snow in Parinacota, Visviri, Pacollo, Alcérreca. 
	

	Snowfalls 
	18 August 1993 
	Parinacota 
	Roads impassable for snowy in sector Chislluma, commune General Lagos; Visviri and Chungará, commune of Parinacota. 
	Damaged and two wounded in town of Cancosa. 

	Precipitations 
	13 March 1995 
	Parinacota 
	Summer rains produces detachment of stones and earth in route Burnt Arica–Tambo. 
	

	
	
	Sora 
	Collapse in route access to Sora, sector Belén Chaquiri and roads highland. 
	

	Precipitation's 
	19 January 1996 
	Chiapas, Sotoca, Rope 
	Summer rains causes inundation.
	Flooded post. 

	Precipitation's 
	26 June 1996 
	It itches, Pozo Almonte 
	Summer rains causes the cut from a series of access roads to towns of the interior. 
	

	Winds (hurricane proportions) 
	26 June 1996 
	Colchane 
	Wind destroys housing in Cariquima and in Parajaya they take place snowy with hail and strong wind. 
	

	Snowfalls in Andes cordillera 
	30-31 August 1996 
	Iquique 
	Cut on the way in rural sector; strong snowfalls. Some villages are isolated and in Camiña some housings are flooded 
	Two harbored families 

	Precipitation's 
	11 November 1996 
	I and II Regions 
	Roads of the interior cut product of the precipitation's summer rains. 
	

	Precipitation's 
	23 January 1997 
	Iquique 
	Precipitations produce stone alluvium, mud and water leaving isolated Guatacando and Macaya. Landslides in sector Qda. Tarapacá. Loss: seeding and caprinos in Macaya. 
	2 damaged families 

	Precipitation's 
	25 February 1997 
	River Lauca, Camarones 
	Summer rains: grown of the river Lauca cuts road in proximities of Guallatire, Saguara and Guancarane. 

They register inundations of the river where there are cultivations. 
	

	
	
	Sora, Putre 
	Isolation of towns of the interior product of the cut of roads for floods. 

They are damaged cultivation lands. 

Great grown of rivers in the low parts. 
	Towns without supply of drinkable water; inundation of housings. 

	
	4 March of 1997 
	Huara, Pozo Almonte, Camiña, Putre. 
	Precipitation's Altiplánicas leaves isolated to most of the towns of the interior for courts in the roads. 
	

	Nevazones 
	28 September 1997 
	Huara 
	 Traffic suspended international road Huara-Colchane 
	

	Precipitation's 
	6 January 1998 
	Colchane, Camiña 
	Summer rains. Smaller damages in housings, bridges and roads 
	2 people died, 14 harbored families and 800 affected people. 

	Precipitation's 
	12 February 1999 
	Camiña, Apamilca, Nama, Chapiquiña, Huara, Mills, Putre, Colchane, Parinacota. 
	Summer Rains. Cut storm of roads, damaged cultivation's and problems in the supply of drinkable water in Camiña and other rural towns. Cultivation's flooded by flow increase and overflow of the river Chapiquiña. 
	

	Precipitation's 
	10 March 1999 
	It itches, Huara, Arica 
	Summer rains. Impassable roads in towns of the interior. I increase in river flow it affects to sembríos in the low parts; damages in the chacras (25% in lands and production) 
	120 damaged farmers. 

	Precipitation's 
	21 March 1999 
	Camiña, Colchane, Villablanca, Mauque, Casquiri, Parajaya, Huara, Shrimps, Parinacota. 
	Summer rains. Great quantity of roads impassable product of the grown ones of the rivers. High percentage of the housings of the Andean towns is affected its structure. 

Some cultivation are affected 
	Great quantity of damaged families, destroyed housings and died by immersion. 


� Paper presented in Open Meeting of the Human Dimensions of Global Environmental Change Research Community, Río de Janeiro, Brazil. 6-8 October, 2001.


� Department of Anthropology, University of Chile.


� Department of Anthropology, University of Humanismo Cristiano.


� The space localization of the housings, either in highland sectors or towns of the precordillera, it is always made keeping in mind the characteristics of the territory: in a plane located in height and distant to bottom of gulch.


� Around 1970 some areas begin to face a new problem derived from the state action. I was the creation of national parks in indigenous territory meaning among other things that the livestock had to compete with wild animals (vicuñas) for the forage. This has contributed to break the wetland management doing by pastoralists, basically the rotation of pastures along the year to avoid the overgrazing of prairie.


� The table included in the Annex Nº 1 shows the volcanic activity in the two regions of the north of Chile. 
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