
ACTIONS TO DIMINISH NEGATIVE EFFECTS OF CLIMATECHAN GE N THE 
OCOÑA RIVER BASIN 

AREQUIPA/AYACUCHO- PERU. 
 

1. Introduction to the context/area of the project.  
Ocoña river basin is located at UTM coordinates 627964 – 790425 east and 8'179701 - 
8'396512 north, in the South Western Andes, South Peru, constitutes the intersection 
area of Sechura and Atacama deserts. It reaches an area of 16,322 Km2, that extends 
from 0 meters above the sea level (mas) to 6445 mas (at the top of the Coropuna 
glacier), including territories of 7 provinces of the Arequipa (4), Ayacucho (2) and 
Apurimac (1) regions. The area of the catchments’ basins is conformed by the Huanzo 
mountain range and high glaciers, among them the Coropuna (6445m), Solimana 
(6095m), Sara Sara (5505m) and Firura (5500m); that make the basin to be the second 
in importance of Peru, because of the magnitude of its glacier mass. 
 

Map Nº 1: Location of the Ocoña basin in Peru. Sub basins of the Ocoña river 
basin. Provinces of the Ocoña River Basin. 

 

 



The Ocoña basin is one of the most important along the Peruvian Coast, because of 
the area of humid land and volumes of discharge in both the summer and rainy 
seasons. The basin has particular geomorphologic characteristics, highlighting the 
deep canyons, considered among the deepest of the world.  
 
The particular orography of the river basin offers a diversity of landscapes, as 
Subtropical Puna, conditioned to the presence of glaciers and its hydrologic cycle, with 
some areas of Andean bogs, relict forests and one varied and adapted wildlife; other as 
Subtropical Southern Andes, which includes mainly Andean valleys and gorges, with a 
high density of wild flora and fauna, with specially high endemism specially high which 
are between the species of forest environments. The Subtropical Pacific Desert, with 
small xerophytic valleys nailed between coastal mountain ranges, as oasis generated 
by the Ocoña River when it drains to the Pacific Ocean. In these major landscapes, we 
observe life zones as SubTropical desert, Low montane desert, Low montane - desertic 
shrubbery, Montane steppe, Sub-alpine humid paramo, Andean pluvial tundra and 
Nival. The beauty and richness of these landscapes and their biodiversity of each of 
these life zones, have conserved by different factors, among them is the predominance 
of Andean culture in the local population and the isolation of middle and high areas of 
the basin. This situation is on the verge of changing by the growth of mining activity, 
which in the last years has increased the number of mining denouncements, and the 
construction of a road systema to attend the improvement of local quality of life. 
 
 

Map Nº 2: Life Zones of the Ocoña basin. 

 



The population of the Ocoña river basin is approximately 70.000 habitants1, most of it 
lives in poverty or extreme poverty; exceptionally, the coastal areas  have standards of 
life that escape from those conditions. In the coastal areas, the predominant economic 
activity is a market-oriented farming, with agro-industrial crops sustained by irrigation 
systems dependent of the temporary swellings of the Ocoña River; another important 
activity in this region is fishery. In the middle zones , great part of the farming 
production is oriented to self-consumption and for local markets. Lately with organic 
production in one of the sub basins, this production has begun to be oriented to the 
international market. In this zone, the farming activity is sustained by irrigation systems 
which water comes from defrosting, sub terrain water and lagoons, that are 
complemented with the rainwater. In the higher zones  however, the activity is almost 
exclusively oriented to the production of South American camelids, which little by little 
are displaced by the raising of goats and bovines. Here is where the most extreme 
poverty population is located.  
 
In these last two zones, we observe mining activities, predominantly non-formal and on 
small economic units, that fail to fulfil with the environmental norms related to security, 
health and protection of environment, basically have direct effects over the availability 
and quality of water, contributing to accelerate the desertification. 
 
The social web of the basin is in a process of reconstruction after a long period of 
destruction that was submitted by the disarticulation of its communication systems and 
the politic and social violence of the latest decades in the past century.  
 
The dis-structuring of the basin’s space was generated over a long period: by one side, 
because of the construction of a vial system that leaved aside the articulation that the 
horseshoe roads historically represented, giving privilege to the longitudinal 
communication in the coast and the articulation of the diverse spatial units with the 
centers of national demand; and by the other way, the belonging to different politic and 
administrative departmental units. 
 
Violence of the 80’s and the beginnings of the 90’s of the past century, differencing 
from the last process that affected the total structure, mainly affected the local sphere. 
The unique way of organization that survived (if it was present) was that related to the 
water users. It is since here, where we started to work the reconstruction of the social 
web within a basin perspective. 
 
The Ocoña river basin has 3 catchments’ sub basins and one of discharge to the 
Pacific Ocean. In each sub basin operates a Water User Board, with exception of the 
one of the Arma sub basin, in which operates only a Coordinator of Water Users 
Commissions. The four have conformed a “Platform for Integral Water Management of 
the Ocoña Basin”, from which they are structuring an inter-institutional action that 
allows the integral management of the river basin. In both processes it is included as a 
core theme the adaptation to the Climatic Change. 
 
 
 
 
 
 
 
 
 

                                                 
1 Estimation using information of the Population and Living hood Census of  2005 



 
Gráfico Nº 1: Functioning of water organisations at  the national level. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Graph Nº 2: Organisative Structure for the Water Ma nagement of the Ocoña 
Basin 
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Mapa Nº 3: Irrigators’ Organisations in the Ocoña B asin. 
 
 

 
 
The reconstruction of the social web at the local level it’s has being taking since each 
one of the sub basins; outstanding the work in the Cotahuasi sub basin, in which 
besides of the irrigation Board of La Union-Cotahuasi, because of the impulse of the 
organic producers organizations’, the Women Federation of La Union, the south 
American camelids producers, the Communities Federation, among others and the 
local authorities are implementing a Local Program21. 
 
The reconstruction of the social web includes diverse levels that start in the local 
community, through the annexes, districts, provinces/sub basin and have as objective 
arrive to the basin; in the same way that the organization of water is structured, in order 
to make possible the integrated management of the Ocoña river basin. 
 
The promotion of integrated management of the basin considers motivational actions 
linked to climate change. They are impelled also from the basin level (up-bottom) as to 
the local community level (bottom-up), with a gender and intercultural perspective, 
since the multiple roles that correspond to women in the families and people with 
strong Andean constituents, mainly in the water provision and management. 
 
In the different organizations it promotes the building of capacities that allow 
capitalizing the potentialities of the different groups, especially of those that are 
vulnerable, both as for the potentialities that they imply as for their meaning for 
promoting the equity, with inclusion. 
 



That work, in every functional (like that of producers) or territorial (like that of farm 
communities) organization, and in the spaces of negotiation (like the Agreement Tables 
at their different levels), it is reinforced by the action of the Women Federation of the 
province of La Union that has as one of their objectives to make viable the integrated 
management of the basin and within it the attention to the environment global 
problems. 
 
The reinforcement and/or creation of spaces (in local committees, irrigators 
commissions, Agreement Tables), values (as solidarity) and practices (that would allow 
to appreciate the leadership capacities of women) facilitated the women to fulfil new 
roles in the distinct aspects of public life, as a “must” condition to reach an equitative 
development. Actions that promote this equity imply the application of positive 
discrimination measures, as indispensable mechanisms to fight against traditional and 
excluding forms of policy making and guarantee the participation of women in the 
organs of representation and decision taking.  
 
In the direction groups, incidence in support and advisory was made, to ensure the 
effectivity of the actions of the directives with a gender perspective. Conforming to 
these principles, in the different local organisations it promoted reinforcement 
processes of self-esteem and capacities for women to fulfil their direction roles and 
functions. It is widespread the potentialities of a institutional work with a gender and 
inter-culturality perspective, as like as to diminish those aspects that affect the lasting 
of the vulnerability situation in these groups.  
 
It’s particularly meaningful the success in the direction of local organizations obtained 
by women at the districts of Huaynacotas, Alca and Puyca, which does not only 
illustrates a great step forward in terms of gender equity, but also it is facilitating a 
decisive process in terms of inter-culturality. Its leadership transcends the immediate 
spaces where they act and generate similar processes, thanks to which it is fomenting 
the needed conditions for a replication of this experience, increasing the possibilities of 
sustainability of the process in the long term. 
 
The actions of the Cotahuasi sub basin have started to reply in the Arma sub basin and 
in that of the Pausa River preliminary activities are being take. 
 
2. Breve introducción de la organización/ responsab le del caso 
The "Asociación Especializada para el Desarrollo Sostenible", AEDES, is a NGO 
created in 1994 that impels on basins, processes oriented by the proposals of 
Program21, in order to improve the livelihoods of the population, that make viable 
human development. Its fundamental strategy is addressed to make viable the integral 
management of river basins in the south of Peru, through the sustainable use of 
ecosystems along with eco-businesses, in particular in High Andean Zones, as in the 
case of the Ocoña river basin. The eco-businesses promote equity, to facilitate social 
inclusion, as they impel the generation of synergies to face the global environmental 
problems. These processes are promoted in a planned, concerted and participative 
way in negotiation spaces between local, regional and national instances, concretizing 
new democratic forms of regional and local decentralization.  
 
The proposal, initially worked for the Cotahuasi sub basin that now operates like a 
Landscape Reserve2. Since last two years, the acquired experience is scaling the 
actions to the Arma Sub basin, taking as motivational actions eco-businesses oriented 
to generate synergies that diminish local negative impacts of global environmental 
problems, in particular of Climatic Change (mainly the glacier backward as the 

                                                 
2 It’s a national category of protected area, equivalent to category V of the IUCN.  



Coropuna and Solimana); as well as of constructing alliances with other public and 
private organizations to make possible actions at the basin level of the Ocoña and to 
make possible regional and national policy proposals, which link the attention of global 
environmental problems with the development in high Andean zones of extreme 
poverty. 
 
Particularly, actions to impel alliances that promote the creation of protected areas, 
integral management of hydric resources/new water culture, agro biodiversity 
conservation and promotion of agro ecologic production like instruments to generate 
adapting synergies and/or confrontation of global environmental problems, all of them 
like a mean to improve the life conditions of the population that lives in extreme 
poverty. 

 
3.  The present and foreseen impacts of Climatic Ch ange.  
 
Present Impacts 
The most important effects of the Climatic Change in the river basin are those that 
derive of deglaciation; its importance is related with the significant size of the glaciers 
and the humid surface in the river basin that is among the major river basins of the 
Western3 Andes that drain to the Pacific Ocean. Retreat of glaciers has a negative 
impact in the basin by multiplying the effects of the desertification processes in the 
highlands and inter-andean valleys of the water catchments’ sub basins. Both negative 
effects are increased by the anthropic action and are causing the lost of biodiversity, 
economic crisis in the population, mainly of the catchments’ area and put in danger the 
existence of the towns that area situated in the high parts of the basin. 

 
About Glaciers  
The accelerated process of deglatiation in the last years is perceived with great fear by 
the local population, mainly because they see how the main sources of their irrigation 
systems quickly diminish. The empirical perception of the population in the case of the 
snow-capped Coropuna, has been verified by preliminary investigations that show the 
seriousness of the problematic, thus “multi-data analysis between 1955 and 2003, 
show the loss of the glacier cover of Coropuna in 65.87 km2, representing a backward 
movement average of 1.37 km2/year or a loss of 54% of the glacier cover in 48 years”4.  
This process was significantly more accelerated in the last three lustrums, according to 
the same research. 
 
About the climatologic aspects, water availability and the farming activity 
During the last 40 years, the extreme variations of the different climatic manifestations 
are affecting each time, with more intensity the natural vegetation, and mainly the 
natural prairies. The snowflakes, the frost, the concentrations in few days of great 
volumes of water, long small summers in the rainy season, among the main effects, are 
affecting the normal reproduction of natural vegetation, both in the growth and 
fructification periods.  
 
 
 

                                                 
3 The basin of the Ocoña River is the second in glaciers surface and the first in a humid area in the 
Peruvian coast.  
 
4 SILVERIO, Walter, Project “Retroceso Glaciar en el Nevado Coropuna, Arequipa, Perú”. ESTUDIO 
DE LA EVOLUCION DE LA COBERTURA GLACIAR DEL NEVADO COROPUNA (642 m) ENTRE 
1955 Y 2003. Unidad de Teledetección y SIG, Ciencias de la Tierra, Universidad de Ginebra, s/f 
 



Map Nº 4:  Map of backward movement of glacier cove r in the Ocoña Basin 
 1955-2000 

 

 
Source: AEDES - 2006 
 
This loss of vegetal cover is aggravated by the destruction of native forests located in 
the Coropuna in the heading of the Arma sub basin, caused by groups that make 
lumber activities of shrubs, as the tola (Baccharis tricuneata (L.f) Persoon var. 
tricuneata) and native trees like queñoa (Polylepis spp)5 in order to satisfy urban 
demand or as part of pre-activities of mining. 
 
In both cases, consequence is the vegetation loss, resulting in the increase of 
desertification of the catchments’ sub basins6, constraining the water retention 
capacity. At the same time, this diminishes water availability for agriculture in the 
interandean valleys of the catchments’ sub basins, and generates big landslides with 
water that destroy the agriculture in the discharge sub basin.  
 
Destruction of wetlands :  
Against this situation, the social groups of the lower zones of the catchments’ sub 
basins that, desperate by the lack of water, drain Andean bogs under the belief that 

                                                 
5Arboreal species protected by the Peruvian legislation. These Polylepis forests are among the biggest of 
the highland zones in Latin America. The local population barely participates in the protection of the 
forests, due to the form as the norms are applied with that aim. The legislation undresses of their rights as 
farming communities that are proprietary of the land that had historically managed the forest. 
 
6 They are part of a vicious circle which includes the destruction of the vegetal cover, that generates the 
lack of pastures for the cattle ranch, which induces the over exploitation of the shrub and tree zones. In 
face of the low productivity that generate this form of feeding, they introduce exotic species (as goats, 
cows, sheep and equines) that destroy the vegetal cover, which is destroyed again and affect seriously the 
water infiltration in the water catchments’ sub basin.  
 



“the bled”7 of these wetlands will offer them a greater amount of water. Now, they are 
proving that these actions only provide water in a short term, but in the medium term a 
destruction of vegetation and a lack of capacity of rainwater retention are being 
generated, multiplying the effect of desertification in ample drained spaces, mainly in 
those valleys that they try to benefit 
 
Plagues presence: 
Between the impacts that start to manifest with more intensity is the presence of 
plagues and diseases, principally during the summer and periods of intense rain.  
 
Impacts over the social groups:  
Because of climate change, differences between the social groups are increased, 
worsening conflicts. The groups of power and with greater capacity of pressure or 
because of being of the dominant culture impose their solutions. For example, these 
groups that live in the valleys or coastal zones, to continue acceding such volumes of 
water that arranged before the problems generated by Climatic Change, press to 
continue “bleeding” (draining) Andean bogs (High mountain wetlands)8 or to intensively 
use of lagoons, affecting not only the water surface, but also putting in danger the 
lagoons’ system.  
 
Also, the conflicts become serious when, in addition to the relations between people of 
above (`Indian') and below (`mistis'), in each sub basin appear demands of water rights 
for mining companies. In that moment, the rights of the “rich ones, mistis or valley 
people” are diminished against those acquired by the recent arrived mines. Or these 
people start to “sell their water rights”, along with their land; adding to it the 
complacence of some public servers.  
 
The new becoming towns that settle with the arrival of the mining operations rise as 
new demanders of water, facing the farmer users of agriculture water. To impose their 
positions they associate them to: the negotiation capacity of the economic power of the 
mines, to the social power of their population size and to the political power which they 
acquire because of being part of a national prioritized activity for investment, under the 
flag of “Peru, a mining country”9. 
 
Population of the high zones cope the problems generated by the climate change by 
emigrating, working at mining activities o receiving “assistance” from government 
entities and other national and international institutions, which boast about their 
efficiency in the attention of emergency events caused by nature phenomena, avoiding 
paying attention to prevention activities. 
 
About the impacts over the action of public institu tions  
In the last years, the impact of climate change is causing serious negative effects over 
the biodiversity, sometimes with significant economic impacts because of problems of 
diseases and shortage of food that cause to the population, mainly highlander and 
most vulnerable. Some institutions use this reason to intensify assisting programs that 
demotivate the population its capacity to respond against these problems, destroying 
                                                 
7  The drainage of Wetlands. 
 
8 These wetlands are part of the lands owned by high Andean communities, and pastures that grow in 
these wetlands become the food for the cattle. When the wetlands are drained, the pastures are not 
available and anybody compensate them  
 
9 Generally, they use despoliation mechanisms very similar to those that were used in the XVI century, 
when with the same miner conception the Spanish conquerors were installed in the high Andean zones.  
 



not only the alimentary sovereignty but also their strategies of life sustained in a 
proactive attitude against the risks. In spite of the speeches, those programs affect the 
prevention capacity, generating mendicant attitudes against vulnerability,   
 
Respecto a las estadísticas pluviales. 
The hydrologic year in the Ocoña river basin begins on September and ends on 
August10. In the 1993 - 2005 period (Graphic Nº 03), it is appreciated that the beginning 
of the rainfall is October and that September shows as a continuity of the dry season 
This is a manifestation of the climatic changes of the latest decades in the zone. 
 
The annual statistics show a tendency of rainfall that is maintained in the same level or 
with a tendency to diminish in the period of more precipitation. The major precipitation 
was registered in the hydrologic year 1998- 1999, on February and with an average of 
195 mm, while in the hydrologic year 2004-2005, on the same month just reach to 58 
mm.  
 
 
Graphic Nº 3:  Pluvial Variation during the 1993-20 05 periods, Hydrologic Year 
 

Storwater monthly variation  during the period 1993 -2005
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 Source: AEDES - 2007, based on SENAMHI data for years 1965-2005. 
 
In order to better analyses by the rainfall volume, we have identified 4 periods: October- 
November- December beginning of the rainfalls; January- February- March period of 
more rainfall volume; April, May and June with scarcity of rainfalls and mostly 
snowfall precipitation; and July- August- September with none or scarce rainfall. 
(Graphic Nº 04) 
 
 
 
 
 
 
 
 
 
                                                 
10 According to:  specialized national entities. 



 
Graph Nº 4: Total Rain Variatiom in four Periods, d uring 1993-2005 years 
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Source: AEDES - 2007 based on SENAMHI data for years 1965-2005. 

 
The reported tendencies of decreasement are associated to the persistence of the rain 
season (eventual and out of season rains) and a major presence of snowfalls, in the 
beginning of the decline of the rainy period (April, May, June), and to an accelerate 
process of glaciers backward that match with the dry season itself (april-september). 
Climatic modifications that is associated to the global process of climatic change. 
 
Los impactos previstos 
To follow with the present trend, the medium term impacts would be those that Tyndall 
Centre11 detected, that Peru will be the third country more affected by the global 
heating after Bangladesh and Honduras. Among those effects it is announced: the 
growth of High Andean deserts; the total losses of the snow-capped mountains12; and 
with them the agriculture that makes possible the existence of towns and villages over 
the 3000 meters13. The serious effects on the Puna ranching and agriculture in Andean 
valleys, will worsening the extreme poverty as a result of the increase of vulnerability of 
the economic farming base and serious effects on the health, aggravated as a result of 
lack of water in the summer and drought periods as well as of the intensity of 
coldness/hotness during the day and the night, frosts and the snow out of season. 
 
Among the impacts that are more visible are those that show that some agricultural 
crop varieties and species can be cultivated at higher elevations than usual. Its 
economic viability is related to the availability of water and the nonexistence of extreme 
climatic phenomena like frosts, colds, snow-covered, outside of season 
 
4. Present and future strategies of adaptation at t he local level. 
The activities that AEDES supports in the Ocoña river basin are elements of programs 
that implement the integrated management at basin level, implementing a development 

                                                 
11 English research organism of climate change. 
12 The National Council for Environment of Peru, indicates that before 2015 the snow-capped mountains 
lower than 5500 m.a.s will disappear, among these the Coropuna (6445 m), the main glacier located in the 
Ocoña basin. 
13 They are those that provide with water from the snow-capped mountains. Rain most of the time is 
complementary.  



vision of local “Program 21” and proposals of local development,, that pay special 
attention to manifestations (positives and negatives) of global environmental problems, 
that are been worked in the catchments’ sub basins. 
 
The strategy of integrated management of the Ocoña river basin, is also part of a 
development proposal for the Macro-Southern region14, in particular of the Southern 
Extreme Poverty Zone, that in addition to the Ocoña basin includes other three 
neighbouring provinces to the Cotahuasi sub basin15 and the high provinces of 
Arequipa16.  
 
The initial operations were focused in the Cotahuasi sub basin and since five years ago 
each time with greater intensity, comprises part of a scaling strategy that prioritizes the 
catchments’ sub basins (of the Arma river and Pausa sub basin, in that order).  
 
The proposal’s main approach is that of Negotiation, under whose direction it have 
been settled negotiation spaces that operate from the local level to the one of river 
basin. In the lower levels they work as an Agreement Table and at the river basin level 
as a Platform of Water Management of the Ocoña Basin. They are part of a capacities 
development process oriented to the construction of a proposal that looks for to involve 
the set of actors in the participative creation of a programmatic and institutional ground 
for a Basin Authority. 
 
Among the constructing programmatic ground, the specific strategy includes the 
treatment of the local causes and effects of climate change as part of the risk 
management in the river basin. This is constructed from bottom-up; the specific 
organized groups are those that sensitized participate in the design of the actions, 
which are structured and related in local spaces, district, provincial/sub basins, as 
inputs for the integral management of the river basin. They are part, for example, of the 
Master plan of the Landscape Reserve of Cotahuasi. 
 
For the formulation of adaptation and mitigation actions to Climate Change, it starts 
from the experience of the population, systematizing the way as they use their 
strengths to reduce the weaknesses and to take advantage of its potentialities for to 
diminish the problems derived from the Climatic Change; or to impulse alternatives of 
eco-businesses; in particular those that are generated as effects of the FEN and the 
worsening of extreme climatic conditions, greater presence of snow, torrential rains in 
short periods, prolonged periods of low water, among others. For example: the facing 
of the vegetal cover loss, it articulates to the undertaking of actions for the recovery of 
the biological diversity of the south-American camelids (diversity of colours). 
 
Complementary, it works with an Up-Down perspective, operating the Water 
Management Platform of the Ocoña Basin, calling specialized institutions as the 
INRENA and regional governments to generate the basis of the Basin authority. 
 
The activities of adaptation include: 

- The promotion of consciousness of the problem of Climatic Change, in 
prioritized groups like the scholastic population and the organized one, mainly 
in the water users board and producer associations, farmer communities and 

                                                 
14 It comprehends all South Perú: current regions of Apurimac, Cusco, Madre de Dios, Puno, Tacna, 
Moquegua and Arequipa. 
15 They are Antabamba, Cotabambas from the Apurimac region, and Chumbivilcas from the Cusco 
region. 
16 It is a zone conformed by the provinces: Caylloma, high parts of Castilla, Caravelí and La Unión 
 



women organizations. Such is the case of the mobilization of farmer 
communities to recover the drained wetlands.  

 
- The impulse of studies that allow to develop tools that can be used locally to 

define the particular characteristics of the manifestations of the Climatic Change 
in the river basin, in particular to evaluate the probable impacts of the glacier 
diminution in the life systems of different socioeconomic sectors, and; to 
formulate and to present to the local actors the adaptation proposals to reduce 
its effects. In this case, addressed to the involvement of specialized agencies at 
national and regional level, as the study of glaciers backwards in the Coropuna 
area.  

 
- Reinforcing and support to the conformation of the organizations who operate at 

the river basin level to determine the vulnerability, the adaptation forms that 
population is generating and to promote the generation of alternatives that face 
the Climate Change, in particular those that affect biodiversity and agricultural 
activities, focusing in the manifestations of the FEN and the reduction of 
methane production of agriculture and cattle ranch. (Reducing significantly 
burning of grass and agricultural remainders, enteric fermentation of the cattle, 
among others). 

 
- Formulation of programmes of crop promotion and eco-businesses in general, 

and particularly of vegetal cover recovery programs that include restitution of 
native forests and forestation, as well as the restoration of the native prairies. 

 
The actions in execution include/ 
The mobilization of groups of professors and students, from programs like GLOBE17 as 
motivating elements for actions that link official scholar curricula programmes to 
environmental education given from the Protected Area, in as much that it sensitizes 
the scholar population within curricula and outside of it, in order to have a proactive 
attitude against Climate Change in the Protected Area (PA) Cotahuasi sub basin 
Landscape Reserve. Participants of the GLOBE program participate regularly in the 
Agreement Tables, to give account of their activities and effects in the local production. 
 
The activities of taking of conscience of the organized population on the effects of the 
Climate Change are part of the relationship of eco-businesses that are impelled by 
projects linked to the management of the natural protected area at the Cotahuasi sub 
basin, and private conservation areas in the Arma sub basin18, as also the application 
of strategies of the new water culture. The visible negative effects of the FEN and the 
deglaciation are taken like motivator elements, as they affect directly to the major part 
of population and receive more attention of the communication media, sensitizing 
indirectly to the population. 
 
Among the awareness actions, take importance those that are made within the support 
framework of the Agreement Tables and organised population, so that, depending of 
the case, have incidence in the community plans by incorporating aspects that diminish 
the vulnerability and promote the adaptation and mitigation to the Climate Change, 
mainly in the subjects related to water management, management of vegetal cover and 
the capture of greenhouse gases. 
 
In the promotion of specific studies related to Climate Change in the basin, it has been 
prioritized those about deglaciation in the main glaciers, in particular the Coropuna 

                                                 
17 Global Learning and Observation Benefiting Environment 
18 Preliminary actions are taking place, in order to scale these actions to the Pausa sub basin. 



(6445m, the second higher in Peru), as well as the participation in the inventory of 
glaciers of Peru, the definition of the risk management map and the promotion o fan 
study of the aquifers. 
 
It is important, also, the co-participation in the inventory of water sources of the river 
basin, to construct the new scenarios against the foreseeable hydric tension, to ensure 
water quality. In this directionality is located the impulse of the participative 
environmental monitoring system, having its origin in the activities that are made with 
GLOBE program; now extended and comprehending biodiversity aspects and non 
scholar groups from local population.   
 
Another line of work is the one that makes the population in an empirical way, adapting 
agricultural species to the new conditions generated by Climatic Change, to favour the 
diminution of their vulnerability (mainly caused by the FEN), and the incorporation of 
new techniques that diminish the unsuitable use of natural resources, showing the 
advantages of eco-businesses sustained in the conservation of the natural resources, 
mainly in the use of new techniques of water use for agricultural aims (adoption of 
technified irrigation systems) and poverty attenuation. The actions related to the 
management of the agro biodiversity are being systematized. 
 
The reinforcing of the organizations like the Platform of Water Management in the 
Ocoña River basin constitute the basis to generate new concerted operations, 
particularly for the integrated management of the hydric resources and, in general, of 
the integral management of the river basin. With that intention it is mobilizing 
specialized public organizations of the national (agriculture sector) and regional levels 
to formulate in a concerted and participative way the Integral Management Plan of the 
River basin, which include the mitigation and adaptation actions to the Climatic 
Change. 
 
Also, it is influencing for Regional Government to establish regional policies of water, 
which serve as a legal and institutional framework of the actions that take place to 
create the basin authority and constitute in the axis ti incorporate global environmental 
policies. 
 
Social structure is being reinforced in each of sub basins, so that civil society could 
have an active participation in the processes, generating an institutional framework 
responding to the negotiation approach, prioritizing the management of vegetation 
cover and water, as the promotion of activities and use of friendly technologies with 
sustainability of natural resources. 
 
The actions that are promoted with the management of hydric resources and, in 
general, of mobilization of the potentialities originating of the natural resources, are 
oriented to show how prevention against Climatic Change can be constituted in a 
source of eco-businesses that alleviate poverty and propend to the development. The 
exposition is to turn the risk in an opportunity by attenuating or making possible to 
adapt to the negative effects of the Climatic Change In this manner we consider the 
promotion of the organic production, the conservation of forests, recovery of native 
prairies, restoration of wetlands, impulse of the protection of fragile ecosystems, whose 
conservation is crucial for the biodiversity of high mountains (as specific measures 
within protected areas), among others. 
 
The activities of promotion of the negotiated approach at the river basin scale for the 
management of the hydric resource and in general of the natural resources, is being 
coordinating with specialized instances from the national level, like the INRENA and 



the CONAM, and the Peruvian National ·Water Forum; in Arequipa, with the Regional 
Government. 
  
The actions that are being implemented about Climate Change include diverse levels; 
the local, sub basins and the basin. Each one of them is related to the immediately 
major spaces, but also parallel processes are developed, according to their 
convenience or opportunity at regional and national scales. 
 
The long term goals understand the execution of an integral management plan of the 
river basin, which includes as one of its central aspects the treatment of the thematic 
about Climate Change, in the extent that constitutes in the main threat not only by the 
implications with respect to the hydric tension but also, by their impacts on the 
biodiversity and landscapes, main potentialities of the river basin. In the short term the 
goals allude to the involvement of population in the programs or organic production, 
vegetal cover restitution (forestation of native forests and prairies) and the recovery of 
wetlands, natural pastures and quality of the forests in the catchments’ zone. 
 
Included in the short term goals is the intensification of activities linked to the new 
culture of water, in particular the improvement of the distribution systems and water 
saving, as well as of quality ensuring of it. In that sense, takes particular importance the 
operation of the participative environmental monitoring system and the operation of the 
glaciers monitoring system. 
 
The most important results talk about the involvement of the producers’ organizations, 
irrigation water users and students in the awareness activities, and the putting in 
operation of activities of vegetal cover recovering including forestation to capture the 
emissions of green houses gasses and the impelling of actions that imply a better use 
of water (saving and quality control).   
 
Among the planned results, an Integrated Management Plan of the river basin, will 
prioritize the management of threats and opportunities generated by Climatic Change. 
At the end of the planning process, is expected the creation of a Basin Authority to 
promote an active participation of the civil society. This authority with proposal and 
political capabilities, will assume the conduction of plan implementation, agreeing with 
the local and regional authorities, in the same way as the Agreement Table current 
work. 
 
Main challenges are related to the need of coordination between Regional 
Governments, because territories of The Ocoña basin belong to different 
departments/regions that prioritize management models based in political-
administrative scopes over the river basin notion, disregarding their favourable speech 
on this alternative.   
 
Another important challenge, is to achieve that the mining activity becomes a factor 
that impels measures of adaptation and/or mitigation of the negative effects of the 
Climatic Change 
 
The mining in Peru has a significant rise, as a result of an international mineral price 
boom. Great mining companies operating in the zones near the basin are interested in 
its mining resources. These resources are now more accessible with the new roads 
managed by the local population. The mining proposals leave aside the limitations of 
water availability and the impacts in a highly vulnerable -to the hydric tension- zone, 
acceding to water rights in a way that constitutes a real despoliation of the local 
population rights. 
 



In the official instances, the basin lacks from priority for the development of studies 
about the Climate Change effects, as the basin is far away from the centres with 
greater economic dynamism of the country and/or the main centres of socio-political 
conflict, despite of the importance for the neighbouring ecosystems and in the Latin-
American region as global studies show, assigning it an importance between the 
hotspots in Latin America.19 
 
Future plans are sustained in the mobilization of the organized population and its local 
authorities that now count with the endorsement of regional authorities. 
 
Mobilization of organized population has the challenge to show the local groups of 
power and authorities in charge of authorizing its use, that the present form of water 
use is destroying the local capacities of mitigation and adaptation to the Climatic 
Change.  
 
The mobilization of the local organizations has the challenge of achieving that the 
natural resources management takes a directionality that impels its availability in the 
long term, which requires of an intensive action of promotion of friendly techniques to 
ecosystems, restitution of the capacities of the vegetal cover and wetlands, a 
programme of forestation and reforestation, the adoption of the strategies of new 
culture of water and of prevention of disasters. 
 
The planning of adaptation and mitigation activities of the Climatic Change effects, 
extend the national policies perspective of intervention, and imply to respond to local 
demands that are intimately linked to the diminution of the water availability, the 
backward of glaciers, the presence of plagues and diseases that in massive form affect 
the flora and agriculture production. 
 
Adoption of the measures considered by local programs imply to make investments 
that extend the local and regional capacity, require financing of national government 
and of international financial and technical cooperation entities, that do not prioritize the 
basin because of being part of one of the regions of greater relative development of the 
country, ignoring significant socio-economic gaps that exist within them, as shows 
official specialized statistics indicating the existence of acute problems of 
abandonment, marginality and poverty, in the scope of the basin. That prioritization 
hasn’t taken in account the grade of basin vulnerability and it’s implications for the 
macro south region. 
 
5. Description of the Political context 
The most sensible sector to the Climate Change in the Ocoña river basin is basically 
the farming one; that include and constitute almost the totality of the population of the 
catchments’ zones, in special those that use waters that come directly from the glaciers 
that are almost the totality of the population of these catchments’ zones20. The 
awareness on the effects of the Climate Change of some of those groups of water 
users is starting to generate processes of local and regional incidences, as well as they 
start doing it at national level. 
 
In the Ocoña basin, it can be appreciate the desertification processes in the high 
Andean zones that are originated in factors linked to the climatologic variations, visibly, 

                                                 
19 Olson D., Dinerstein E. Ian Davinson C, Castro G., Morisset V., Abell, R, Toledo E., Report of a 
Workshop on the Conservation of Freshwater Biodiversity in Latin America and Caribbean. 1995 
20 Mainly over the 2500 meters above the sea level 
 



since the past century21 and made acute with the climate change, increasing their 
intensity since the 70’s. The mitigation actions require with urgency a change in 
sectorial, national and regional policies over the topic, starting by the directionality of 
those that focus the actions in only the overgrazing, when they must give a integral a 
perspective of ecosystem management. 
 
The negative effects of the Climatic Change already begin to feel in Andean valleys of 
the Ocoña catchments’ sub basins, being greater in those that are in the zones next to 
the glaciers, which have diminished drastically their masses glaciers. There, the 
subsistence agriculture is being set apart because of lack of water. There the 
agriculture is only possible making use of the irrigation, making it possible to take 
advantage of rainfall water. Now, the water for the irrigation is not enough at the 
seeding stage and the rain water comes with an erratic periodicity. 
 
The rain seasons are more irregular each time. The total volume of water in a rainy 
season can be the same or more than the historical average, but its distribution along 
time has being variable. Thus, the rain becomes a harmful factor for agriculture, in as 
much as its intensity causes floods or rain appears off-season, affecting vegetative 
processes and crops. The prolonged periods of low water, generate the appearance of 
plagues and diseases, which still deteriorate the results of the agricultural campaigns.   
 
Expressed policies of wetland management are required to change the perspective of 
the relationship between the middle and lower zone population in the catchments’ sub 
basins with respect to the management of lagoons and Andean bogs, in as much these 
are elements that allow to local biodiversity to mitigate the effects of the Climate 
Change and which they result in the sustainable management of the diverse 
ecosystems; making possible a sustainable management of water. 
 
These favourable effects imply environmental services that favour the settlers of middle 
and low zones of the catchments’ sub basins, that currently eliminate or diminish them, 
in special when looking for short term benefits, specially when destroy or alter 
significantly (as drainage or cleavage of lagoons) the integrated management of 
ecosystems, against of the application of traditional technology of Andean shepherds 
and the requirements of environment for its sustainability.  
 
In the basins it is starting the wetland management, with the recovering of those 
subject to “bleeding” practices, to facilitate the resilience of vegetal cover that allows to 
rehab its capacity to “sprinkle water”, that could not only favour the pecuary activity in 
those zones but basically that of water storage that benefit those scopes and Andean 
valleys of the catchments’ areas. 
 
Most part of inversions, from the minimal that the State does in the basin, are oriented 
to the execution of “supportive programmes” that are far way from a practice of natural 
resources management and facing of the global changes.  
 
Sectorial policies exist to impel the promotion of farming activities with aims of export22 
and mining development23, with the intention of improving the incomes and the 
economic growth of the zone. However, in the river basin, for the technology that 

                                                 
21 As shows the studies of glaciers backward, in our case the Coropuna, mentioned in the 3rd. issue of this 
document  
22 As an example, the “Sierra Exportadora” program, that has being created by Law Nº 28890 that now, 
includes promotion of biofuel. (Not to be confused by the name, because despite the region to which 
makes reference- this program acts in the Coast, Andes and Jungle). 
23 For example: DS N� 014-92-EM, Legislative Decree Nº 708 and Law Nº 27343. 



respectively promote and use, they are contraries to the sustainable ecosystem 
management and compete for the use of water with the population and the biodiversity. 
Both mining activities formal and non formal, influence negatively over the conservation 
of the vegetal cover; constraining its capacity to increase the availability of water and in 
the conservation of natural resources in general. The climatic change aggravates those 
negative relations. 
 
National investment plans consider the basin as part of the influence zone of the great 
mining investment; resulting in the growth of mining without having in account the 
availability of water. Accelerated destruction of native forests and prairies that are 
promoting, not only will affect the increase of the poverty in the zone, which is already 
one of the poorest of the country, but will speed the presence and seriousness of 
hydric tension in the basin and its effects in the neighbouring basins, that are part of 
the Sechura and Antofagasta deserts. 
 
The effects of Climate Change over the eco-businesses in general and in particular, of 
the agriculture in high Andean zones, will generate the disappearance of the towns that 
exist until now. The loss of the population of Andean populated centres and its 
activities will imply irreversible processes by absence of human groups able to 
implement measures of restitution and/or recovery of capacities that the environment 
resilience is no longer able to. In the same form that happen in other zones of the 
Occidental Andean in the south extreme of Peru (Moquegua and Tacna regions.) 
 
In the last years, with the declaration of the Cotahuasi sub basin24 as a natural  
protected area and with the saturation of the main regional tourist attractives of 
Arequipa, the higher parts of the Ocoña river basin are acquiring value for investments 
related to tourism. If foreseen investments in this aspect start coming, and with a 
similar criteria to those used in the neighbouring basins, the vulnerability of the Ocoña 
basin will be increased due to the opposite practices to the sustainable use of the 
resources. 
 
The immediate potentialities for actions implemented by organisations,-in particular the 
Irrigators Board that conform the Platform of Water Management of the Ocoña basin-, 
could project over the national sectorial policies with respect to Climate Change effects, 
are related to their capacity of incidence in the new “Water Law” and in the 
“decentralization” regional norms. The mediate potentialities with that goal are in the 
operability of a Basin Authority, incorporating the representative actors of the society 
extending the farming activities.  
 
The weight of the contribution of the Platform for the Water Management of the Basin, 
besides that resulting of the pressing capacity developed by the social movement 
representing, and that starts to have a weight in the National Guild, The National 
Districts Irrigation Board of Peru.  
 
The Ocoña basin in the Peruvian coast, is the point of contact of two deserts, whose 
impacts were neutralized by the presence of glacier masses of continental importance, 
not only of the Coropuna, Solimana, Paucar of Sara Sara, Firura and others, but also 
by the presence in the head of the basin of the Cordillera of Huanzo25, and that with the 
climatic change all the characteristics of their ecosystems will be affected. 
 
6. Analysis. 

                                                 
24 Established by DS N�027-2005-AG, may 23 of 2005. 
25 Major part of snow-capped mountains are actually just rememberings, that exist in old songs 



Experiences related to Climate Change are part of a process for an Integrated 
Management of a basin that constructs participatively for the sustainable development. 
Initially, actions addressed from bottom-up and as progress were made it incorporate 
another process with a complementary directionality: up-down, relating social civil 
organisations to specialized public organisations, as the INRENA and regional 
governments, articulating the process to the correspondent regional and national 
levels. 
 
The actions are a result of inter-institutional spaces that operate with a negotiated 
approach. These spaces prioritize, among other aspects, the relation of the local 
actions with the attention of global environmental problems, in much as they function 
as opportunities to impulse eco-businesses that compromise population in their 
concretization for the social, economic and environment profitability that those mean to 
it. The activities related to Climate Change influence on the responses to the processes 
of glacier backward and desertification. 
 
Activities that are promoted in relation with Climate Change are the axes to generate 
synergies that face global environmental problems, facilitating the background for the 
integrated management of the basin, and from it make viable the decentralization from 
below. 
 
Process mentioned, is in an initial phase of development of local capacities. At the 
beginning it focused in the Cotahuasi sub basin, and from that space it’s being scaling 
to the Armas Sub basin and to the Pausa. Also a parallel up-down process was 
promoted from Cotahuasi, much related to a decentralization process and in general, to 
the reforming process of the State. 
 
The main limitations for the implementation of adaptation and attenuation activities for 
Climate Change, are those resulting from the process promoted from bottom-up, which 
although it is loaded of participative proposals, the requirements of investments also 
extend the capacities not only of the population but also of which already possess their 
local governments, which support with funds.   
 
Other important limitations arise from the way that national bureaucracy understands 
the national priorities to face the Climate Change and the forms of inter-relationship of 
the national policies guidelines with the local requirements (demands). Thus, the 
national priorities are applied leaving aside the requirements of articulation of the 
actions related to climate change with the improvement of life conditions, in spite of the 
official speech; the modalities that are applied, do not extend the attention of the 
emergency, do not reach to the social programs of poverty alleviation neither are 
related to local development programs.  
 
The proposal implemented by the organized population and local authorities in the 
Ocoña river basin that continue in its initial stage, promotes the articulation of the 
programs that stimulate the use of the local potentialities to generate local development 
processes that extend the regional perspective and take into account the basins, in as 
much become favourable, to give viability to adaptation measures and mitigation of the 
Climatic Change like potentialities for eco-businesses. These programs help to mitigate 
and to adapt to the consequences, diminishing the vulnerability of the basin against 
Climatic Change. 
 
The local actions linked to the effects of Climate Change, executed by the local 
population in the frame of the proposal that we present, constitute alternatives whose 
viability give them more advantages for scaling to others scopes of the basin and 
potentialities to constitute themselves in axes of alliances to promote macro regional 



actions that sensitize and allow adaptations against negative effects of Climate 
Change. 
 
The projects of promotion of activities like, for example, natural prairies recovery in high 
Andean zones of the catchments’ sub basins, as the instruments to mitigate the 
negative effects of Climate Change, show the advantages of making investments that 
make possible the recovery of the water’ retention capacity and soils in those spaces 
affected by the Climate Change, as they also generate the conditions for making eco-
business that motivate the population to give them sustainability because of the 
economic ,social and environmental advantages that bring t o them. 
 
The implementation of economic activities with new technologic perspectives strengths 
the farmer organizations with the economic support that give the eco-businesses. At 
the same time, the reinforcement of the organisations increase the capacity to 
influence in the promotion of activities that come from an approach that promotes the 
sustainable use of natural resources and a proactive attitude towards the global 
environmental problems and its relation with development, promoting the environment 
for the generation of alliances, not only on a basin scale but also at macro-regional 
level.   
 
The limitations in the implementation of the actions that affect the possibilities of 
sustainability of the process mainly come from the reduced available resources, almost 
all of local source. The regional and national instances and the international 
cooperation that in some cases applaud the achievements, have a position that does 
not prioritize the support to the Ocoña river basin, as they address their activities under 
prioritized systems which take into account regions without having in consideration that 
exist deep socio-economic gaps inside them. These forms of prioritizing the 
assignment of public investments and of international cooperation entities mostly 
discourage the local population and authorities that assume proactive positions, as 
they prefer to reward mendicant attitudes and accept “supportive” proposals. 
 

 
ANNEX N°1.  CHALLENGES/DEFIANCES AND DIFFICULTIES/N EEDS OF 

ADAPTATION 
 

Challenges/defiances Difficulties/needs of adaptation 
Integrated management of basins 
converts in an instrument for the 
management of the development that 
guides the national and regional official 
speech.  
 

Diminution until elimination of destruction 
of Andean bogs, used by livestock. 
Diminution until elimination of quality loss 
and destruction of forests of native 
species. 
Diminution until elimination of the loss of 
vegetal cover in the high Andean zones, 
mainly grasslands and native shrubs. 

Formulation of an Integrated 
Management Plan of the Ocoña Basin. 

Execute forestation projects at a great 
scale;  
Execute projects of water management 
with technologies that increase the 
availability and quality of water. 

Conformation of a negotiation, 
concertation and participation space, 
conformed by all the stakeholders of the 
Ocoña Basin.  

Insufficient capacity development of 
leaders and directives of the civil society 
to influence in the implementation of 
actions related to Climate Change 

Agreements between regional 
governments of Arequipa and Ayacucho 

Insufficient development of the 
organisations that conform the social 



for the integrated management of the 
basin. 

network of the basin to assume the 
leadership of actions linked to Climate 
Change  

Mining companies installed in the basin, 
impulse measures of adaptation and 
mitigation to Climate Change, as to the  
integrated management of the Ocoña 
River basin. 
 

Current national, regional and province 
governments, despite their official 
speech, leave aside the use of 
instruments to generate measures that 
prioritize actions related to Climate 
Change.  

National and regional governments 
prioritize the basin as a demonstrative 
centre of adaptation and mitigation 
measures to Climate Change, within an 
Integrated Management Plan of the 
Ocoña River basin.  

Local authorities with insufficient 
information and capacities to implement a 
new culture of water in the valleys that 
favour the saving and control of the 
quality of water.  
 

Operation of a system of payment for 
environmental services related to Climate 
Change, in the Ocoña River basin from 
the Ayacucho and Arequipa regions, and 
the country.  

Insufficient studies from regional and 
national specialized institutions about the 
thematic  

Incorporation of criteria to prioritize local, 
basin and regional projects that include 
adaptation and mitigation measures to 
Climate Change.  
 

Studies carried or in advance by external 
agencies about the thematic in the basin 
are not diffused between the authorities 
and population; their results are not taken 
in account.  

Awareness and building capacities of the 
civil society, to extend its participation in 
the process of diminishing the Climate 
Change effects. 

Difficulties to achieve public investments 
in the basin, under the argument that is in 
a region with a major relative 
development growth in the country, 
without having in account the great 
unbalances that exist within it. 

Operate a monitoring environmental 
system with participation of the organized 
population that includes the indicators 
liked to Climate Change.   

Implement projects that permit the use of 
water resulting from the glacier melting, to 
develop alternatives of mitigation and 
adaptation to climate change, in special 
those vinculated to the recovery of 
vegetation cover. 

 Requirement of inversions for inmediate 
actions that transcend the capacities of 
local governments, it is necessary 
investment of national and regional 
governments and technical and financial 
external cooperation. 

 Reinforcement of the activities of 
systematization of the actions taken by 
population to adapt or mitigate effects of 
climate change. 

 Planning of programmes of natural 
resources sustainable management that 
would be profitable and sustainable. 

 
 

  
 


