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b. Local development institutions
- Commitment: Logistics and co-funding 
for data and information collection.
- Benefit: Relevant information for 
development projects. Accountability.

d. Monitoring networks
- Commitment:
Technical assistance, 
partnership, exchange 
mechanism.
- Benefit: Several 
monitoring sites covering 
remote-data-scarce 
areas. Information for 
regional decision making 
and governance.
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Evidence-based decision making is seen as the key to
sustainable water resource and catchment
management. However, a major obstacle for evidence
generation is the limited amount of data available from
in-situ hydrometeorological monitoring. Monitoring is in
decline globally, and this problem is particularly acute
in high-elevation environments and in the tropics.
Nevertheless, this situation also puts these
environments in a promising position to study the
potential of multi-source, polycentric generated
information to tackle data scarcity.

contact and info

• Participatory water resources monitoring can be
seen a science-policy tool.

• iMHEA is currently one of the largest initiatives of
grassroots and participatory environmental
monitoring in the world

• There is no fixed common solution.
• The network emerged from a local awareness of the
need of better information on ecosystem service
management.

• “Low” entry threshold, accessible to local partners,
ensuring quality through technical assistance and
scientific advice.

• The participatory monitoring activities themselves
have important local impacts.

• Observational data from experimental catchments
have an essential value for hydrology and water
resources management that increases with time.

• The long-term sustainability in the monitoring will
allow a deeper understanding of current
uncertainties, including seasonality, natural
variability, environmental changes, and extreme
events such as drought and flooding.

• There are still several challenges lying ahead.
Fig 1. Ecosystems and common land-use types in the tropical Andes.
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Regional Initiative for Hydrological Monitoring of
Andean Ecosystems (iMHEA):
• Established in 2009. Over 18 stakeholders.
• Bottom-up partnership of academic and non-
governmental institutions

• Network of >30 headwater catchments (< 20 km2).
• Four major biomes: páramo, jalca, puna, and forest.
• >15 locations of the tropical Andes.
• Rainfall–streamflow monitored at high frequency.
• Involvement of local communities, governments,
and research institutions.

• Network designed to characterize the impacts of
changes in land use and watershed interventions on
catchment hydrological response.

• iMHEA has started delivering fundamental
information to guide processes of decision making
more effectively and influencing policy-making on
water resources at local and national scales.

Fig 2. Location of the iMHEA sites and major biomes in the Andes.

a. Direct users of land and water
- Commitment: Security of the equipment.
- Benefit: Use information for decision 
making and improvement of local practices.

c. Research institutions
- Commitment: Data curation, processing, 
and interpretation. Scientific rigour. -
Benefit: Field data and hypotheses for 
their students and research projects.
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Fig 3. Concept of “trading space for time”.

Fig 4. Concept of paired catchments.

Data Descriptor: High-resolution
hydrometeorological data from a
network of headwater catchments
in the tropical Andes
Boris F. Ochoa-Tocachi et al.#

This article presents a hydrometeorological dataset from a network of paired instrumented catchments,
obtained by participatory monitoring through a partnership of academic and non-governmental
institutions. The network consists of 28 headwater catchments (o20 km2) covering three major biomes in
9 locations of the tropical Andes. The data consist of precipitation event records at 0.254mm resolution or
finer, water level and streamflow time series at 5min intervals, data aggregations at hourly and daily scale,
a set of hydrological indices derived from the daily time series, and catchment physiographic descriptors.
The catchment network is designed to characterise the impacts of land-use and watershed interventions on
the catchment hydrological response, with each catchment representing a typical land use and land cover
practice within its location. As such, it aims to support evidence-based decision making on land
management, in particular evaluating the effectiveness of catchment interventions, for which
hydrometeorological data scarcity is a major bottleneck. The data will also be useful for broader research
on Andean ecosystems, and their hydrology and meteorology.

Design Type(s) observation design • time series design • data integration objective

Measurement Type(s) physiographic feature • hydrological precipitation process • watercourse

Technology Type(s) observational method • data acquisition system

Factor Type(s) temporal_interval • biome

Sample Characteristic(s) Ecuador • Peru • Bolivia • tundra biome • forest biome • montane
grassland biome • montane shrubland biome

Correspondence and requests for materials should be addressed to B.O.T. (email: boris.ochoa13@imperial.ac.uk) or
to B.D.B. (email: bert.debievre@fonag.org.ec).
#A full list of authors and their affiliations appears at the end of the paper.
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