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Dry lands : 

- 75% of the national territory (270 
million ha),   

- 12% of the total surface water resources 

- 50% of the agricultural  production 

- 47% of the livestock production 

- Productive activities developed in the 
“oases” (1.5 million ha). 

Desertification : 

- 60 million ha show erosion processes,  

- advances at a rate of 650,000 ha/year 

- 40% of the oases area shows 
salinization and water-logging, 

 

DRYLANDS AND DESERTIFICATION IN ARGENTINA  



 40 % of plant and animal species at risk of 
disappearance 
 

 66% reduction of the natural forest area over 
the last 75 years due to overuse (wood 
production, overgrazing and agricultural 
border expansion) 
 

 Deforestation of native woodland:       
850,000 ha/year: of 106 million ha in 1914, 
only 36 M ha remained in1996 (33% of the 
original potential). Annual deforestation is 12 
times the area of the Capital city.  

  
 By 2036 the forest will be exhausted.  
 
 Deforestation has caused serious climate 

disruptions in the latest years.  

 

Foto: V. Failde 



37% OF THE TOTAL POPULATION  (9.5 MILLION PEOPLE) 
IS AFFECTED, the people are plunged into poverty or 

forced  to migrate  

 
Land tenure problems contribute to 

deteriorate the situation. Problems like 
absenteeism, low primary productivity, 
market difficulties and shortage of 
production alternatives speed up the 
processes  

 
 These processes contribute to increasing 

poverty in urban areas. In Argentina, the 
urban population reaches 83%. One of the 
most serious desertification problems is that 
generated by the anarchic expansion of cities 
upon fragile areas.  

 



DESERTIFICATION PROCESSES 

 
 
CAUSES 
 
   -Overgrazing   
   -Deforestation             
   -Clearing                
   -Non sustainable agricultural practices  
   -Urbanization processes  
   -Expansion of the agricultural border 
   -Mismanagement of water 
   -Impoverishment of the population 
 
 











Desertification in the Monte 
biome… the driest region in 

Argentina 



Rainfall:                  50-350 mm 

Low Relative humidity :   0-40 % 

Max. Abs.Temp.:                45°C 

Min. Abs. Temp.                -8ºC  

Frosts 
Sandy soils/ with a  
clay layer on the  
surface-                       pH= 7.5-10 

 

Abraham et al. (2009) JAE, 73:144-153)  



This situation 

becomes 

critical in the 

dry central 

Andes, 

especially in 

Mendoza:  
 a model of 

medium sized 

cities located on 

the piedmonts  

surrounded by 

large irrigated 

areas “oases”,  

whose economy 

depends on the  

Andean rivers. 
 

 



Arid and  semiarid zones show a 

marked heterogeneity, ranging from 

the Andean desert, with the highest 

peak in America, Aconcagua (6959 m 

asl), to the vast alluvial plains in the 

east (less than 400 m asl )  



Human population is largely 

concentrated in the oases where 

irrigated land is farmed, “Oases” 

cover 3% of the territory, with 95% of 

the population (300 inhab/km2) 

  

 Extensive livestock raising is 

practiced in the drylands, where the 

number of rural settlements is low 

(0.7 inhab/km2) 



Among the main desertification processes in the Region 
are: 

 
Macroeconomic public policies that brought about a deep territorial 

imbalance and social inequity, based on the development of 
cultivated drylands (oasis) at the expense of non irrigated drylands 
(desert).  
 

 Extraction of the natural and social capital of non irrigated drylands 
ción for the development of the oases and cities 

 - logging of the dry Prosopis woodland 
 - drying up of wetlands 
 - poverty of rural people, limited to subsistence activities 
 (extensive goat grazing) with no infraestructure, services or 
 access to water 
 
 Sinergies with climate change: glacier retreat  

 
 











The selected development model excludes non irrigated lands and 
their people. Only part of the drylands, the oases had a will for 
transformation, using no irrigated drylands as suppliers of resources 
and labour. 
 
 



Territory under 
total 

desertification with 
different levels of 

deterioration 



 
 In view of this situation, researchers from IADIZA 

(Argentine Institute for Arid Land Research) have 
been studying the structure and functioning of the 
Monte desert for the last 40 years.  
 

 Research projects have dealt with Monte desert 
Ecology, biodiversity, vegetation dynamics, 
revegetation, sustainable range management, 
integrated desertification assessment and 
monitoring, local sustainable development, social 
and cultural issues.  



El Divisadero Cattle and  
Range Experimental Station  

To meet these goals, the IADIZA administers 
the Biosphere Reserve of Ñacuñán (MAB 
Programme), which in practice has 
functioned as an Observatory of knowledge 
of the Monte desert, and also promotes the 
protection of the native woodland of 
Prosopis, studies and experiences 
addressing dryland biology and ecology, 
environmental education and sustainable 
development. 
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For over two decades the IADIZA has 
conducted diverse studies in the arid 
northwest of Mendoza, desert of Lavalle; 
among them: 
 
 Assessment, monitoring and mapping of 

desertification 
 
 Study of the causes of desertification 

(environmental history) 
 

 Plant and animal biodiversity  
 

 Establishment of protected areas 



Conservation and improvement of native species 
of the genera Prosopis, Atriplex and Opuntia, in 
addition to natural grasslands systems for 
sustainable production of cattle and goat meat in 
natural grasslands 
 
Selection of ecotypes of high-productivity forage 
species, suitable for the improvement of 
desertified dry ecosystems 
 
Selection of genotypes and provenances of the 
two most important species of the genus Prosopis  
in arid lands 
 
Techniques for improving the desert through 
forestation and reforestation with species of the 
genus Prosopis  
 



Over the latest years, a strong participatory 
approach has been added to these scientific 
activities, to contribute to the empowerment of 
local communities and to raising awareness in 
the people 



PHASES PRIOR TO RESTORATION: 
HOW WE STUDY AND QUANTIFY 

LOSSES: 
 

Integrated Assessment 

Study of the current system 

Study of the system in the past: 

Environmental History 



WORK METHODOLOGY: 
INTEGRATED ASSESSMENT OF 

DESERTIFICATION 

Temporal 

scale 

Spatial 

scale 

DESERTIFICATION 

PROCESSES 

Biological-physical 

subsystem 

Socioeconomic and 

institutional subsystem 



V. MONITORING 
1. Impact evaluation 
2. Functioning, monitoring and follow-up of the process 

 IV. INTERVENTION 
1. Formulation, assessment and  adoption of intervention strategies 
2. Design of Intervention Plan   
3.  Implementation of Intervention Plan  

 III. DIAGNOSIS 
1. System knowledge  
2. Identification and selection of Indicators 
3. Adoption of Benchmarks 
4. Design and adoption of the Monitoring and Evaluation System 

(M&E)  

 II. PROBLEMS AND OBJECTIVES 
1. Identification and prioritization of problems 
2. Adoption of objectives 

 I. PRELIMINARY AGREEMENTS 
1.Starting  agreements  
2 Previous knowledge of the system  (prediagnosis)  

Abraham et Al. (2006) Scripta Nova ; X, 214)  



METHODOLOGY: STUDY OF 
THE CURRENT DEGRADATION 
STATE OF THE SYSTEM 



SUBSURFACE WATER RESOURCE-  
Field survey. Laboratory analysis. Geospatial 

analysis. 

VEGETATION PARAMETERS  
DIGITAL ANALYSIS- Field survey. Satellite image 

processing. 

Integrated desertification assessment 



SOCIOECONOMIC CHARACTERIZATION. 
Survey and analysis of human settlements 

“puestos” 

Integrated desertification assessment 

EDAPHIC CHARACTERIZATION  
Field survey. Laboratory analysis. Geospatial 

analysis. 



Assessment and monitoring of enclosure plots. El Forzudo, Lavalle. 

PSA – APN - IADIZA 

Integrated desertification assessment 

Analysis 

Plot Identification 

Control Enclosure 
Identification of plant 
species 
Survey and data 
recording 

Landscape 
Geomorphology 

Soil 
Water 

Vegetation 

Descriptive 
Analysis  
Calculation of 
variables 
Total cover, 
Forage cover, 
P.V.; C.C.  

DESIGN Control Plots Enclosure Plots  

DEVELOPMENT 

Comparative Analysis 
Series relationship 
Hypothesis test 

Central trend 
Variation 

RESULTS 
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environmental 
relationships 

SUPPLY DEMAND 

PHYSICAL 
BIOLOGICAL 
ENVIRONMENT 

SOCIAL 
GROUPS 

Space 

RESOURCES USE 

Development 
styles 

Time 

Desertification 
is a complex 
process, and 
temporal 
analysis is 
essential to 
identify causes 
and evolution 
of processes.  

An analysis of 
processes 
evolution, with 
inter-
disciplinary 
contributions 
of 
environmental 
history was 
also added to 
this 
methodology.  

Study of the Initial System, diachronic analysis, 
contributions of Environmental History 



Leader indicators:  
Change of river courses 
Drying up of wetlands 
Retreat of the native Prosopis woodland 
 Migration and desertion of human settlements 
 

STUDY OF THE PAST ECOSYSTEM 



1647. Cartografía Jesuítica del 
Río de La Plata 1703 



Water use in the high and medium river 
watersheds has also had consequences for the 
drying of wetlands in the desert. Several important 
wetlands (many of them RAMSAR sites) stretched 
along the margins of the low basin, supporting 
great biodiversity.  

The use for irrigation of the water of rivers has 
stopped their course, and now they are mere sand 
rivers than no longer carry water, with the logical 
outcome of wetland drying 

DRYING OF WETLANDS 



 

Between 1901 and 1935, a total of 992,478 metric 
tons of forest products were commercialized, 
desertifying an area of 198,550 ha of logged 
woodland on the plains east of Mendoza 
 

DISAPPEARANCE OF THE NATIVE PROSOPIS 
FLEXUOSA WOODLAND 

 

Lima, 2009 
Figure 5. Percentage of plain forest products  transported between 1901 and 1935 
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Area covered by native forest  according to the delegates of the Department of 
La Paz in 1886 and 1887 (After HAM 1886-1897). Source: Abraham and Prieto, 
2000 



RESTORATION: FROM RESEARCH TO ACTION 



Sustainable Land Management 

and Alternatives for  

Production Diversification in the 

Lavalle Desert 



Research action-program oriented to:  

 restoring goods and services of the system, 

 generating local development strategies,  

 production diversification, 

 combat of desertification, hunger and poverty 

 

IN THE LAVALLE DESERT, MENDOZA, ARGENTINA 

 

Because the area is highly representative of the natural and 
social conditions in the drylands of Latin America, the proposal 
has a great likelihood of replication.   



Food production 
optimization   

 

RESTORATION INTERVENTION STRATEGY 

incorporation of techniques capitalizing 
know ledge +  tradit ional pract ices   

reduces the factors of pressure on 
the territory -mitigation and 
slowing down of desertification  
processes- 

generates a high impact on food 
production diversification and 
quality  

Increase of the system’s 
resilience/Recovering of 
goods and services 



THE CURRENT  PASTORAL SYSTEM 

Production unit  

Territory 
Degraded fields 

MANURE - 30% from kid goats –  

NO leather  or milk 

 

Winter parturition 

Higher demand  
Minimum supply 

♀ in food restriction  

Ovulatory anoestrus 

Climatic spring 

Weight recovery, ovulation 
and pregnancy 

Herd 



THE PROPOSAL 

 MITIGATION OF DESERTIFICATION PROCESSES AND 
COMBAT AGAINST POVERTY 

Management of natural 
resources: 

 Vegetation recovery and 
water management 

Production:  

Services for goat rearing, 
production of milk and 

by-products 

Improvement of socio-
economic conditions 



EXPERIENCES TO BE DEVELOPED  

IMPROVEMENT OF FIELDS 

ACCESS TO WATER 

DIVERSIFICATION OF ANIMAL PRODUCTION 

ANIMAL GENETIC IMPROVEMENT 

HEALTH OF PEOPLE, HERDS AND PRODUCTS 

INDUSTRIALIZATION OF GOAT BY-PRODUCTS 

MARKETING OF GOAT PRODUCTS 

RESEARCH-ACTION 



THE PRIMARY ELEMENTS OF THIS DEVELOPMENT 
STRATEGY ARE:  

 
 

 

The improvement of the family production unit: through 
revegetation of grazing fields associated with implementation 
of a sustainable goat management system.  

 

Production and Services Units (UPYs): that centralize multiple 
activities and services indispensable for improving range 
management and for industrialization and marketing of goat 
products with high added value.  

 

The territory: where all of these proposals for development and 
combat of desertification and poverty will be articulated, 
enhancing environmental sustainability.   



At the Level of Family Production 
Unit :  

 

IMPROVEMENT OF FIELDS 

 
  To improve the quality and number 
of dryland shrub and tree species 

 
  To produce high quality forage for 
goat livestock 

 
 To reduce stocking rate: 1 goat in the 
UPYs system is equivalent, in terms of a 
producer’s income, to around 20 goats 
in the traditional grazing system.  

 



STRATEGIES FOR VEGETATION RECOVERY AROUND 
FAMILY PRODUCTION UNITS…25 HA/YEAR 

Family 

production 

unit 



ROTATIONAL GRAZING 

MANAGEMENT SYSTEM 

Family 

production 

unit 



Atriplex  Prosopis Opuntia 

A. nummularia 
A.canescens 

A. lampa 

 

P. flexuosa 
P. chilensis 

 

 
O. ficus-indica  

 

IMPROVEMENT OF ECOSYSTEM STATUS 



Bucket well 

Solar Pump Nursery  



Goal of the program for animal health 

 

 

 

 
 
 
 To break the cycle of disease transmission in the herd 

(Mastitis, BRUCELLOSIS, Tuberculosis) 
 

 To minimize the risk of disease introduction 
 

 To avoid the risk of contaminating milk  

To maintain the good health of the herd 
 
 

TO PRODUCE HIGH QUALITY MILK 
 
 

Genetic improvement 

RANGE IMPROVEMENT 



Genetic improvement: to preserve the rusticity of the criollo goat, 
leading to higher milk production 
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AT TERRITORY LEVEL 



The challenge is to incorporate deserts into the economic production circuits, 
CLOSING THE PRODUCTION CYCLE IN SITU: production, transformation and 
commercialization. 

The major structure for diversification of the animal production is the  UPyS 
(Production and Services Unit) 

 

THE UPyS MODEL 
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Research and 
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 Milk + milk byproducts + kid goats + health + food supplements + information 

+ basic and applied research + eco-tourist products 

 

UPyS 
Production and Services Units 

puesto puesto puesto puesto 

parous 
goats 

parous 
goats 

MARKET 

milk products + kid goats 

IMPROVED FIELDS AND HERDS 



Planting of multi-purpose shrubs and trees 
(forage, firewood…) 

Parous goats from the family production 
units to the UPyS 

UPyS 

Milk products and kid goats from UPyS to 
the market 

Employment 

Nursery plants, machinery and genetics  

UPyS 

UPyS 



The first cooperative 



Muchas Gracias!!! 







Conclusions:  
 

For accomplishing successful restoration processes in the monte desert we 
need:  
 

1. Knowledge of the current system: to understand its current structure and 
functioning, with emphasis on ecosystem services. 
2. Identification of degradation processes, local and remote causes, 
symptoms and consequences. 
3. Reconstruction of the initial state of the ecosystem and its populations. 
 4. Knowledge and projection of the desired system (by the people, by local 
governments, and by all stakeholders with interests in the area. 
 5. Compatibility of expectations and interests. 
 

These previous levels/times allow us access to thinking of a restoration 
proposal that takes into account: 
1. The supplies of the initial system and current conditions to restore them. 
 2. The demand by current and potential users (it is essential to take into 
account the pressure situations of the context). 
3. Costs and contribution of users.  





Increasing 
system’s 

resilience/Food 
Security  

Combat of desertification and poverty / 
Integrated assessment- Restoration  

Sustainable Land Management 


