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Climate change, agriculture and adaptation

• Climate change will increase food insecurity in Tropical 
regions (Lobell et at, 2008, Science)

• Three groups of questions  in the context of the 
Andes

– What do we know about Andean Climate Trends and 
Change? Are the impacts and issues the same? (Brown and 
Funk, 2008, Science)

– How are livelihood strategies shaped in Altiplano 
ecosystems by markets and capitals & are the impacts 
of climate change the same? 

– What do we know about access and use of climate and 
forecast information in rural areas of the Tropics?

• Participatory research and institutions in the development of 
community adaptation strategies.



Dynamics and interactions of the human 

and biophysical systems at multiple scales

Transformative Hypotheses

of capitals, capabilities and 

institutions for adaptive capacities

ADAPTING TO CHANGE IN ANDEAN ECOSYSTEMS 



ALTIPLANO LANDSCAPES



SANREM CRSP KNOWLEDGE BASE



Altiplano Temperature Trends Differences (1950/60-2004)

(Valdivia et al submitted)    CHANGE IN CLIMATE REGIME 

Significant warming trends in Central and Northern Altiplano, larger in Minimum Temperatures



Altiplano dryer in spring wetter in summer.
5-6σ increases in temperature!

Key Result:

Temperature Precipitation

Seth et. al., GRL, 2009

Key Result: SHIFT IN THE DISTRIBUTION OF 

EVENTS

PAST EXPERIENCE?



Table 2: Experience with Shocks (% losses) and Wealth Distribution by Location in the
Watershed, North and Central Altiplano in 2006



Participatory Research

• Given climate trends and projections, 
uncertainty will likely increase; participatory 
approaches may enhance local knowledge, in 
this case building trust through two-way 
participatory communication (Wilkins, 2001). 

– Participatory research allows farmers and producers 
to develop a common set of expectations and 
language to discuss alternative strategies.

– By participating in research farmers can make own 
observations and can derive lessons from research 
beyond those conclusions presented by the 
researcher.



Climate change, climate risk and associated 
changes in insect pest populations are the main 

challenges to small producers in the region. 

• Implications: 1) Any project in the region 
must take these factors in its project 
design. Since conditions are changing, past 
experiences are less valid and more emphasis 
must be placed on developing adaptive 
capacities rather than promotion of specific 
technologies; 2) there should be a 
participatory climate assessment component 
in project design. 



STRENGTHENING CAPACITIES
Students from rural indigenous families are excluded 
from studying abroad or higher education because of 

lack of training in foreign languages and lack of 
resources 

• Implication: Providing bilingual students with 
research grants and scholarships in Bolivian 
universities provides an opportunity for 
students from less privileged backgrounds to 
work with experienced U.S. and foreign 
trained experts. 



Markets in Umala –Central Altiplano

• A dairy policy that supported 
the development of milk 
markets.

• A development of potato 
markets in the last decade 
that resulted in a shift from 
consumption to market 
varieties.

• Transaction costs in access 
to markets and technologies 
vary within and between 
communities.

Prepared by U. de la Cordillera



MARKETS: SIGNIFICANT FINDINGS

• Households that have higher capitals depend more on 
income derived from commercialization and less on 
migration; depend less on intermediaries and tend to sell at 
larger regional markets; women and men negotiate 
together.

• Households that have lower capitals depend more on
migration. Commercialization is frequent, mostly in at local 
markets, where prices are lower, and at lower scale; carried 
out by women mostly.

• Knowledge sharing with farmers in participatory processes 
is not only rising awareness but resulting in discussions of 
what next – Advocacy coalitions

• In the context of climate change?



Soils: Significant FindingsSoils: Significant Findings
• Climate change and socioeconomic factors in have led 

to increased increased soil degradation. 

• Organic and inorganic soil amendments had both 
initial and residual effects on improving crop 
production on potato and subsequent crop (e.g. 
quinoa) in the rotation

• Organic amendments improved soils organic, water 
retention and bulk density reduction that may 
mitigate soil degradation and climate change effects.

• A rapid method to assess nitrogen content in potato 
may assist farmers and agricultural professional.



Integrated pest/disease 
management in the altiplano

We have evaluated management strategies for 
current invasive pest scenarios and for future 
climate change scenarios
Development impact: tactics and strategies for 
current and long-term pest/disease management 
– new information, farmer training and input for 
policy 
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Sparks et al., in prep



Complexity in the effects of global 
change on plant disease

• Developed a research team for presentation of 
initial ideas at Copenhagen climate meetings 

• Submitted NSF Research Coordination 
Network proposal emphasizing science and 
policy link

• Developing a workshop linking science and 
development context – USAID participation 
would be wonderful



Dread and risk of climate change, 
and threat of pests and disease are 

high.
Climate shocks and pests have a 
high impact on production, and 

differ  by livelihoods and the capitals 
and diversification strategies.

There is a need to understand changes in 
dynamics, build new knowledge, and 

determine how this information can flow to 
strengthen decision making for adaptation.



Acknowledgments

• The 330 families from the rural 
communities who participate in the 
research on change and adaptation

• The SANREM CRSP

• Apolinar Contreras, Alejandro Romero, 
research assistants at U. C.

• Patricia Valdivia for the graphics



Table 1: Perceptions of Risks to Household Wellbeing of Various Climate and Market
Hazards in Rural Communities of the Central and Northern Altiplano of Bolivia (2006)



Table 2: Experience with Shocks (% losses) and Wealth Distribution by Location in the
Watershed, North and Central Altiplano in 2006



Table 4: Income Source in the Central and Northern Altiplano of Bolivia (2006)
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Table 3: Capitals by Landscapes in the Northern and Central Altiplano 2006



Table 4: Income Source in the Central and Northern Altiplano of Bolivia (2006)




