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“Trading” space for time

Key points

• Using a design based on a trading-space-for-time approach, over 30

catchments are currently being monitored for precipitation and

streamflow by 18 local stakeholders in 15 sites located in Bolivia,

Peru, Ecuador and Venezuela.

• This network has started to deliver useful information to multi-scale

and multi-stakeholder decision making activities.

Location of the iMHEA sites.

Background: the challenge

A polycentric monitoring network in the Tropical Andes

Contact and info

BDB is the Head of FONAG, the Water Fund of the city of Quito, Ecuador,

and the regional coordinator of iMHEA.

Email: bert.debievre@fonag.org.ec

We thank all partners of iMHEA for their substantial collaboration,

contributions and the provision of the data used in this study.

More info:

http://paramo.cc.ic.ac.uk http://imhea.condesan.org

- Commitment: Security 

for equipment.

- Benefit: Use information 

for decision making and 

improve local practices. - Commitment: Logistics for data 

and information collection.

- Benefit: Relevant information 

for development projects.
- Commitment: Data 

processing  and interpretation.

- Benefit: Information 

research for their students and 

projects.

- Commitment:

Technical assistance, 

partnership, generate 

exchange mechanism.

- Benefit: Several 

monitoring sites help 

provide a better idea of 

Andean hydrology. 

Decision making 

incidence.

Conclusions

• There is no fixed common solution.

• The network emerged from a local awareness of the need of
information.

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

• The participatory monitoring activities themselves have important
local impacts.

• The network has generated relevant knwoledge within short monitoring
time periods (1 – 3 years).

• Mechanisms, opportunities, and spaces to reflect, exchange experiences
and feedback increase the value of iMHEA.

Monitoring: is it possible? 

• Uncertainties: 

• Knowledge about Andean hydrological processes;

• Climate variability;

• Extrapolation.

• Time limit to generate relevant information.

• Huge gap on hydrological monitoring, (a bit less in 

meteorological monitoring).

Traditional hydrometeorological monitoring

• National scale network.

• Location as a function of infrastructure and civil works

(irrigation, hydroelectric plants, airports), and not related to

watershed or ecosystem services management.

• Therefore, great gap in high elevation zones (most important

areas for ecosystem services generation).

• Statistical process of long data time series, putting little

attention on hydrological processes or their meaning.

• Key factors of hydrological ecosystem services performance.

• Evaluation of human intervention and management benefits.

• Avoid misunderstandings, optimise interventions.

• Show balance of investments.

• Indispensable input for modelling and prediction (model calibration).

• Allow economic analysis to study green infrastructure feasibility, and

comparisons between grey and green investments.

Why to monitor?: the information we need

Perspectives

• The rapidly growing and large database generated should be managed
properly. These data need to be summarised in comprehensible indices.

• New questions, new technologies, new methods…

• Articulate/incorporate this monitoring generation to the national
systems of hydrology and meterology.

• Draw regional conclusions about the hydrology of Andean ecosystems
to support environmental policies and land use and management.

• Connection between the generated information and economic analyses.
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Comparison of grey and green interventions

Cost curves
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(iii) Monitoring network

What is the baseline?

• In time:

BEFORE intervention.

• Problem: Interventions and 

actions generally don’t wait.

• In space:

SAMPLE region.

• Problem: Identify 

representative catchments.

• More robust:
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Complementing information

http://www.imhea.org

- 59 catchments

- 22 locations

- P, Q, (ET0), and more

- 21 partners

- Bolivia, Chile, Colombia, Ecuador, Peru, 

Venezuela

Ochoa-Tocachi et al., 2018, Scientific Data



Infusing new technologies
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Paul et al., 2020



Vilcanota Urubamba basin, Peru RAHU project
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Flood early warning and resilience building



Lidar for water level sensing



Remote training and support



Thank you!


