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The region will face increasingly variable climate conditions 
with more intense and frequent extreme events. Regional cli-
matic modeling suggests that annual precipitation is likely to 
increase between 7–20 percent by 2070 and average tempera-
tures are projected to rise between 0.9–3.3°C. However, these 
overall increases mask critical intra-annual changes: drier dry 
seasons and wetter wet seasons, leading to more intense and 
frequent flood and drought events. 

Higher temperatures and drought are likely to stress water 
security for the communities in these provinces. Many native 
plant species in EVAs have narrow climate tolerances and lim-
ited ability to migrate to higher elevations, making them highly 
sensitive to warming. Rural farming systems face similar com-
pounding pressures. Staple crops suffer from heat stress and 
increased evapotranspiration, while longer and more intense 
droughts increase irrigation demands. Yet, most farmers rely 
on rainfed agriculture or small-scale irrigation systems that are 
vulnerable to prolonged dry spells.

BOLIVIA
Rural Community Flood and Drought Resilience in the  
Bolivian Highlands

CASE STUDYCASE STUDY

Arid high altitude landscape in Potosi, Bolivia.  Credit: Juan Jose Napuri | iStock

Infrastructure Systems

This case study was authored by Gabriel Sidman.

February 2026

The Andean vertical ecosystems (or Ecosistemas Verticales Andinos, EVAs) of southeastern Oruro and 
northern Potosi provinces in Bolivia are increasingly vulnerable to climate impacts, particularly the 
intensification of floods and droughts. These high-altitude landscapes are characterized by grasslands and 
mountainous terrain, and are home to predominantly Quechua and Aymara indigenous rural communities 
who practice subsistence farming. Organized into ayllus, or traditional structures for communal governance, 
these communities face growing threats from rising temperatures, changing precipitation patterns, and land 
degradation. 
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Drought conditions also accelerate land degradation and 
desertification, making the semi-arid landscape more prone 
to soil erosion. During heavy rainfall events, which are expected 
to increase in frequency, this degraded land is more susceptible 
to rill formation and downstream flooding. In 2023, the region 
experienced a severe drought driven by climate change-related 
high temperatures and the El Niño phenomenon. Water flows 
were reduced by one-third, sharply limiting agricultural water 
access. The consequences were severe as nearly two million 
farmers across seven of Bolivia’s nine departments, including 
Oruro and Potosí, lost crops due to insufficient rainfall. This led 
to significant declines in food security, employment, and live-
stock holdings, especially camelids that are central to highland 
livelihoods.

Adaptation Policy or Program
The “Conservation and Sustainable Use of Biodiversity and 
Land in Andean Vertical Ecosystems” project (or commonly 
referred to as the EVAs Project) was implemented from 2011 
to 2017 across 12 ayllus in southeastern Oruro and northern 
Potosí. Led by the Inter-American Development Bank (IDB), the 
project was supported by a US$6 million grant from the Global 
Environment Facility (GEF), along with co-financing from the 
Government of Bolivia. Its overarching goal was to promote the 
conservation of agrobiodiversity and the sustainable manage-
ment of water and soils in the EVAs, while enhancing climate 
change adaptation in rural farming communities through a suite 
of activities—many rooted in nature-based solutions. 

To achieve these objectives, the project was organized around 
three core components, each designed to address a different 
aspect of resilience building:

	■ Component 1: Indigenous Knowledge and Practices. 
This component focused on researching, compiling, and 
demonstrating traditional knowledge related to agrobio-
diversity, farming techniques, and land stewardship. It 
supported climate adaptation by encouraging crop diversi-
fication to reverse trends toward monoculture and by rein-
troducing traditional soil management practices to reduce 
erosion and enhance resilience.

	■ Component 2: Land Use Planning and Governance. To 
strengthen local governance and institutional coordination, 
the project supported the development of land use bylaws 
within ayllus and facilitated the drafting of municipal land 
use plans. These efforts empowered both municipal gov-
ernments and traditional authorities to better manage nat-
ural resources and adopt land use strategies more resilient 
to climate change impacts.

	■ Component 3: Demonstrative Plots for Integrated 
Management (PDMIs). The project established integrated 
management demonstration plots (Parcelas Demostrativas 
de Manejo Integrado, or PDMIs) to showcase practical adap-
tation strategies. These plots typically included reforesta-
tion of upper watershed areas (aquifer recharge zones), 
installation or improvement of small-scale irrigation sys-
tems, and agricultural trials using improved and diversified 
seeds. 

Together, these interventions aimed to enhance drought resil-
ience by improving water availability and recharge, and to 
reduce flood risks through better erosion control and landscape 
restoration.

Results and Impacts
While the EVAs Project achieved several of its intended out-
comes successfully, the long term sustainability of results, 
particularly for knowledge and planning components, was 
mixed. Results were measured through two evaluations: a 
terminal evaluation conducted at project close in 2017 and a 
post-completion assessment in 2023, carried out as part of a 
broader evaluation of water security across the GEF portfolios. 
These two evaluations provided a unique opportunity not only to 
examine implementation success, but also to assess the dura-
bility of outcomes over time. 

Under Component 1, the EVAs project compiled information 
on traditional crops and the conservation status of biodiver-
sity and natural ecosystems of the EVAs. These efforts cul-
minated in a published book and the creation of a geospatial 
database covering agro-biodiversity, soil, water, and climate 
change impacts. As of 2023, the book was still referenced by 
local stakeholders and regarded as a source of pride. However, 
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it was not being actively used in adaptation or agricultural 
planning. The geodatabase, meanwhile, had not been updated 
since the project ended, was not publicly accessible, and did not 
appear to serve any ongoing monitoring or planning function. 

Component 2 activities focused on strengthening land use 
governance. Two of the six targeted municipalities formally 
approved land use plans developed during the project, while 
the remaining four developed but did not ratify them. Bylaws 
supporting traditional adaptive land management were estab-
lished in four ayllus, and six municipalities integrated traditional 
adaptive practices into their planning. However, by 2023, many 
municipal authorities were unaware of the plans, likely due to 
turnover following retirements or elections. Some continuity 
was preserved through former EVAs project technicians who 
had joined municipal administrations and informally referenced 
the plans in decision making. In contrast, ayllu bylaws retained 
more relevance and were still used by traditional authorities 
to manage land use and resolve conflicts with neighboring 
communities. 

Component 3 activities were the most visible and impactful 
on the ground and delivered the clearest climate adaptation 

benefits. The project established 93 PDMIs, covering a total of 
710 hectares. Soil organic matter increased from a baseline of 
1.8% to 2.5%, and 41 hectares of degraded land were recov-
ered from riverbeds through gabion dams and retaining walls. 
Reforestation was carried out across 91 hectares with the intro-
duction of five native forest species in aquifer recharge zones. 
In addition, 34 micro-irrigation and 25 larger irrigation systems 
were constructed or rehabilitated, and 30 water harvesting sys-
tems were distributed to households. At least four agronomic 
practices were implemented to improve soil conservation, 
reduce erosion, and enhance water quality and biodiversity. 
To support awareness-raising, the project financed four radio 
segments in Quechua and Aymara on climate change impacts, 
sustainable agriculture, and local land-use regulations.

By 2023, the adaptation gains from irrigation activities were 
still evident. During post-completion site visits, community 
members consistently referenced the ongoing drought and more 
erratic rainfall patterns, attributing them to climate change and 
demonstrating increased awareness likely influenced by the 
radio outreach. Evaluators found that all irrigation systems vis-
ited remained in good condition, thanks to locally established 
maintenance arrangements and accessible spare parts from 

FIGURE 1. LEFT: GEOMEMBRANE COVERED WATER STORAGE INSTALLED BY THE PROJECT AS PART OF AN IRRIGATION SYSTEM. RIGHT: VEGETA-
BLES AND FLOWERS DISPLAYED BY A COMMUNITY MEMBER FROM A PDMI

Source: Photos reproduced from GEF IEO 2023.
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nearby markets. Farmers noted that the systems allowed them 
to continue growing and selling crops during the drought, while 
neighboring communities relying solely on rainfed agriculture 
struggled. Women, in particular, noted improvements in fam-
ily nutrition due to more diverse crops. Some women’s groups 
also launched new income-generating activities, such as flower 
sales, made possible by irrigation access. 

However, reforestation benefits were less tangible. While 
many trees remained, with some now over two meters tall, 
others were still saplings and some plots had been burned 
or grazed. There was no clear evidence that the reforested 
plots had yet reduced erosion or improved aquifer recharge. 
Nevertheless, community members viewed the plots positively, 

expressing optimism about timber use, and, in several cases, 
expanding reforestation areas independently.  

Despite being promoted as “demonstration” plots, the PDMIs 
saw limited replication. A few non-participating families 
adopted similar irrigation systems with support from a local 
NGO after observing their neighbors’ success. However, broader 
scaling was minimal. Direct beneficiaries were highly satisfied 
with the results and the adaptive capacity gained, but there 
was a widespread desire for expanded interventions, particu-
larly larger, higher-capacity systems to reach more households. 
Given the intensifying drought conditions and climate stress in 
the regions, the demand for follow-on investments in resilience 
was both urgent and widely recognized. 

FIGURE 2. EXAMPLE OF A PROJECT REFORESTATION PLOT: BEFORE (LEFT; 2016) AND AFTER (RIGHT; 2022) 

Source: Photos reproduced from GEF IEO 2023.

Key Takeaways
The EVAs project offers important lessons on what drives lasting impact in rural climate adaptation, highlighting both the potential 
of well-designed local interventions and the structural challenges of sustaining and scaling them over time.

1 	 Locally tailored, simple interventions can deliver 
lasting climate resilience. The EVAs project demon-
strated that small-scale, community-centered interven-
tions can have a significant and sustained impact when 
aligned with local needs and capacities. The irrigation 
systems financed by the project remained functional five 
years after completion and were widely credited by farmers 
with helping them build drought resilience. Several factors 
contributed to this success. First, the project prioritized 

local engagement, hiring local technicians who spoke the 
indigenous languages and understood community priori-
ties. Radio awareness campaigns were similarly localized, 
delivered in Quechua and Aymara and aligned with tradi-
tional communication channels. Second, the technical 
interventions were straightforward and appropriate for 
the context. Materials were sourced locally and irrigation 
systems were designed to be maintained with community 
labor and financing. Municipal tree nurseries also remained 
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active after project completion. Together, these elements 
fostered strong local ownership and contributed to the 
long-term sustainability of adaptation outcomes. 

2 	 Land use planning for climate adaptation requires 
sustained engagement and institutional continuity. 
Efforts to strengthen climate-informed land use planning 
through municipal plans and ayllu bylaws showed early 
promise but proved difficult to sustain. Political turnover 
and the expiration of project funding were key challenges. 
Newly elected officials lacked familiarity with the plans 
and often shifted focus to other priorities, illustrating the 
vulnerability of policy gains to political turnover. This expe-
rience underscores the need for long-term partnerships 
between development practitioners and local govern-
ments. Building institutional capacity and embedding cli-
mate priorities into routine governance processes, not just 
into discrete planning documents, is essential for enduring 
impact.

3 	 Scaling rural adaptation requires long-term financ-
ing, not just successful pilots. While the EVAs proj-
ect achieved meaningful adaptation results as pilots at 
the local level, its reach was modest relative to regional 
needs. The 93 demonstration plots covered 710 hectares 
in an intervention area spanning over 4,000 km2. Despite 
being designed as scalable models, the project lacked clear 
mechanisms or financing pathways to replicate or expand 
interventions. Government programs with similar aims 
exist but remained underfunded. Meanwhile, local commu-
nities continue to face climate risks with limited support. 
To scale successful approaches like the PDMIs, devel-
opment practitioners must prioritize long-term financ-
ing models. These could include payment for ecosystem 
services schemes, water-use funds, community savings 
and loan mechanisms, or other innovative ideas to move 
beyond one-off pilots and toward region-wide impact. 
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