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Figure 7: (a) Prototype testing with a local farmer (b) Prototype testing with a government
o�cial at the Ministry of Environment (c) Workshop with university students from a vol-
unteering club Grupo de Alumnos Voluntarios de la Universidad Agraria de La Molina (d)
Content analysis of user feedback on usefulness, usability, and exchangeability elements of the
EDSS prototypes
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Citizen science

Citizen science refers to the participation of the general public (i.e., non-scientists) in the generation of 
new scientific knowledge

Buytaert et al. Citizen science for hydrology

Table 1 | Examples of citizen science applications in hydrology/water resources science.

Study Study site Program objectives Data collected Level of engagement
by citizen scientists

Role of professional
scientists

Macknick and
Enders, 2012

Mountain region in the
Nicaraguan- Honduran
border

A prototyping approach
for conflict
management

Water quality
parameters

Collaborative/
participatory science

Problem definition,
training, data analysis, and
interpretation

Turner and
Richter, 2011

San Pedro river,
Arizona, USA

Mapping of a spatially
non-continuous
permanent rivers

Start and end points
of spatially
intermittent river
reaches

Distributed intelligence Design of monitoring
program, training, data
analysis, and interpretation

World Water
Monitoring
Challenge, 2014

Global Water quality
monitoring, education
and outreach

Water quality
parameters

Distributed intellegence Design of monitoring
program, training, data
disemmination

Community
Collaborative
Rain, Hail and
Snow Network,
2014

USA Precipitation
measurement

Rain, snow, hail Distributed intelligence Design of monitoring
program, training, data
disemmination

The volunteer
monitor program
(US Environment
Protection
Agency, 2014)

USA Lakes, streams, estuary
and wetland monitoring

Water quality
parameters, flow,
biodiversity

Distributed intelligence Design of monitoring
program, training

Watershed
watch network
(New Jersey
Department of
Environmental
Protection, 2014)

State of New Jersey,
USA

Establishing state-level
data standards and
protocol for data
integration

Water quality
(chemical, biological,
and visual)

Distributed intelligence Design of data protocol

Citizen lake and
stream
monitoring
programs
(Minnesota
Pollution Control
Agency, 2014)

State of Minnesota,
USA

Water monitoring Water quality and
flow (stage)

Distributed intelligence Design of data protocol,
training

Water action
volunteers
(Overdevest and
Orr, 2004)

9 catchments in
Wisconsin, USA

Water quality
monitoring

Water quality and
flow, biological
health

Distributed intelligence Design of monitoring
program, training, data
analysis

Florida
LAKEWATCH
program
(Canfield et al.,
2002)

State of Florida, USA Water quality
monitoring

Water quality
parameters

Distributed intelligence Design of monitoring
program, training, data
analysis

Citizens’s water
quality testing
program (New
York City Water
Trail Association,
2014)

New York - New Jersey
Harbor & Estuary

Water quality
monitoring

Pathogens
(coliforms)

Distributed intelligence Design of monitoring
program, training, data
analysis, and
disemmination
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Technological opportunities





Issues with overgrazing and soil degradation

Photos: Junior Gil Ríos, Boris Ochoa Tocachi



Local questions – common bottlenecks

CHA

MOL

ICA
AYA

HMT

How the hydrological response of degraded páramo
change under restoration strategies in Antisana?

What are the hydrological impacts of human 
interventions in the humid páramos of Paute?

What is the hydrological response after pine forestation 
of the jalca in Chachapoyas?

What are the hydrological benefits of grassland 
restoration in the humid puna of Huaraz?

How water regulation change after cattle grazing 
exclusion in the puna of Huamantanga?

What is the hydrological impact of cultivation and 
overgrazing in the puna ecosystems of Cochabamba?

What is the impact of pine afforestation and infiltration 
trenches in the puna highlands of Tambobamba?



Participatory monitoring of Andean ecosystems



Citizen science: levels of involvement

Haklay M., 2012



Dissemination
&

Interaction

Observation
&

Data
collection

Data processing
& knowledge extraction

Co-generation
of actionable
knowledge

Polycentric governance

Our theoretical framework



Some insights from experiments in Peru and Nepal

• Increased interest in community-based, 
stakeholder-centered natural resource 
governance 

• More inclusive and democratic forms of eco-
regional development

• Roots in participatory action research

• Integration of heterogeneous data & 
knowledge

• Polycentric models of data curation, 
knowledge co-creation, and governance



Thank you


