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THE IMPORTANCE OF CITIZEN SCIENCE

• Provides outreach and education
opportunities
• For a better understanding of natural systems
• For fostering environmental stewardship
• For showcasing career opportunities in
science

• Expand capacity spatially and temporally
• For data collection within a research project
• For monitoring within a management project

https://sites.rutgers.edu/books-we-read/citizen-science-participatory-science-a-primer/

CITIZEN SCIENCE FOR STREAM ASSESSMENTS
• Citizen Science allows us to
expand stream research and
monitoring capacity:
• Large scales: to address the same
question on multiple sites
• Across gradients: to determine nonpoint source pollution problems
• Across time: to capture temporal
variability

Source: Schubart et al 2011. Shallow phylogeographic structure of Puerto Rico freshwater crabs:
an evolutionary explanation for low species diversity compared to Jamaica

CONSIDERATIONS FOR
CITIZEN SCIENCE

• Cost Effectiveness: Are the tools required
affordable?
• Expertise requirement: Can the methods be
replicated by non-experts?
• Time commitment: Are the methods time
intensive?
• Effectiveness: Is the information useful?

OBJECTIVES

• To evaluate tools that fit these three requirements: Cost
Effectiveness, Easy, and Rapid.
• To describe how they relate to other more costly, time
intensive tools, (which may also require specialized skills).

STREAM VISUAL ASSESSMENT PROTOCOL (SVAP)
A simple assessment methodology intended to evaluate the physical
condition of a stream and provide this information to landowners
interested in managing streams within their property.

STREAM VISUAL ASSESSMENT PROTOCOL (SVAP)

• The tool has been previously translated in Spanish and illustrated (Asociacion ANAI, Costa Rica).
• I developed a version of the Spanish SVAP into a pocket size guide for use by managers as part of my research projects
with the Rainforest Alliance

SVAP IN THE RIO PIEDRAS WATERSHED,
PUERTO RICO
• On the urban streams of the Rio Piedras watershed in Puerto Rico we found
good correlations between the SVAP scores and:
• Water quality parameters: Dissolved Oxygen, and Phosphates.
• Benthic fauna: Family Biotic Index (FBI), Family Diversity, and Family Richness
• de Jesús-Crespo, R., & Ramirez, A. (2011). The use of a Stream Visual Assessment
Protocol to determine ecosystem integrity in an urban watershed in Puerto Rico.
Physics and Chemistry of the Earth, Parts A/B/C, 36(12), 560-566.

SVAP IN THE PIRRIS WATERSHED, COSTA RIC A

• On the coffee agriculture streams of Pirris watershed in Costa Rica we did not find
good correlations between the SVAP scores and measures of water quality, but we
were more limited in the number of measurements we were able to undertake.
• We found correlations between the % of shredder taxa and the SVAP. Subsequent
studies on these streams showed that in fact, shredders tend to respond to riparian
canopy pruning practices, which can be detected by the SVAP.

SVAP INTER-RATER BIAS
• We assessed inter-rater bias in conducting
the SVAP in cocoa farms in Ghana.
• Inter rater bias: Different people may have
different perceptions of condition.
• This issue can be solved by having multiple
people conduct the evaluation on a given site.

DENSIOMETER TO MEASURE
C ANOPY COVER
• Canopy cover is an important
component of the aquatic
ecosystem, especially for small
streams.
• It helps regulates temperature,
and provides food sources and
woody debris.
• In order to quantify canopy
cover in urban and agricultural
streams we used a concave
densitometer.
• This device is easy to use, and
relatively inexpensive.

DENSIOMETER TO MEASURE
C ANOPY COVER
• We used canopy cover as an
indicator of riparian buffer
management in coffee streams in
Costa Rica.
• Richness, diversity, and % shredderdetritivores, were positively
related to Canopy Cover.
• % dominance ,% Simuliidae , and
Baetidae/ Ephemeroptera ratio, was
negatively related to canopy
cover.

SECHI TUBE TO MEASURE WATER
CLARITY
• Sediment is one of the main pollutants found
in both agricultural and urban streams. It
affects light penetration, visibility, and degrades
benthic habitat.
• A commonly used approach to determine
sedimentation problems is to estimate water
clarity.
• Water clarity can be measured using turbidity
probes, but these can be expensive and
difficult to maintain and operate.
• Sechi tubes are an inexpensive tool to
measure water clarity that can be applied by
anyone at any time.

SECHI TUBE

• We used sechi tubes and turbidity probes in coffee streams of
Costa Rica, and cocoa streams in Ghana, as part of our work
with the Rainforest Alliance.
• We found strong correlations between the two methods,
suggesting that the sechi tube is a good alternative at a fraction
of the cost.

SUMMARY

• Tools used for citizen science should be cost effective, replicable and rapid.
• For streams, some tools we have used effectively that fit this criteria include the
SVAP, the Sechi Tube and the Concave Densiomenter
• The SVAP provides a visual estimate of stream condition. It has been shown to
correlate to some quantitative measures of water quality and biological condition
It is a good tool to engage citizens and learn about stream condition as a whole.
• Sedimentation and riparian management are important elements of healthy stream
ecosystems. The use of sechi tubes and densitometers allows collecting
quantitative measures of these parameters inexpensively and with little
experience.
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