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Hydrological catchments are spatially and temporally complex, and even with the 
most advanced scientific knowledge and techniques, which exist and ‘follow the 
rules of good science’ (WMO, 2008), they are still poorly characterised at a local 
level. High quality data are required to support a wide range of catchment 
management activities. Whilst it has grown in recent years, “citizen science for 
river and flood monitoring is currently one of the least adopted across the 
environmental spectrum” (Blaney et al., 2016).

1. Introduction 3. Methodology

2. Case study site and focus community

A rural case study: 42km2 Haltwhistle Burn 
catchment, Northumberland, UK

A citizen science monitoring scheme was implemented within the Haltwhistle 
Burn catchment to demonstrate the feasibility and reliability of citizen science, 
with focus on flood risk and wider catchment management process. Datasets 
were collected over a 29-month period which has enabled the citizen science 
data to be compared against automatic sensors. Simple, manual, visual, hands-
on and low-cost monitoring methods were prioritised and developed to maximise 
the connection between participants and the weather/water environment.

Njue et al. (2019) Citizen science-based studies in 
hydrological research between 2001 & 2018

• Catchment affected by flash floods, 
sediment issues and poor water quality;

• No historical datasets or live gauges;

• ‘Close-knit’ & active community groups;

• Tyne Rivers Trust already active.

5. Feasibility 6. Reliability (data quality)

7. Summary
Results demonstrate the importance of public participation to fill local data gaps. 
Whilst difficult to summarise the quality of citizen science in one statement, examples 
presented collectively suggest that members of the public have the potential to collect 
high quality and reliable data pertinent to the weather and water environment. 
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• Feasibility: the number, type, location and timing of the observations 
received from citizen scientists was used as a proxy to infer feasibility.

• Reliability: A hydrometric monitoring network was installed to capture 
catchment response (rainfall and river level) using automatic monitoring 
equipment, and co-locate (where possible) the manual citizen science 
observations. Statistical and graphical methods are used to demonstrate the 
quality of the data and extract meaningful hydrological information.

A project specific citizen science framework was applied – including engagement.

Funders and collaborators

Number of participants: extrapolates via ‘snowball’ effect Spatial patterns and parameter type

Manual rain gauge

Manual & automatic level gauge

Who participated: River Watch Flood Group (RWFG); Farmer & 
upstream land owners (F/ULO); Passer-by and wider community 

(PB/WC); Other (O); One-off events (OOE).

Temporal patterns: closely aligns with timing of high flow 
(flood)/rainfall events

Natural flood management

Water quality

River level gauge board

Community-based monitoring 
for catchment science is feasible; 
this example has produced 4877 
snapshots of heterogeneous 
data in a range of formats, and 
for a variety of parameters over 
the 29-month period of interest. 
The majority of observations 
were collected by a small 
number of regular volunteers 
(almost three quarters of the 
total observations submitted 
were generated by just four 
participants). However, 
monitoring efforts are 
unpredictable and sporadic. 
Rainfall, river levels and flood-
related observations were 
favoured by volunteers.

‘There is a perception that the quality of research carried out by citizens does not 
match that of research carried out by scientists’ (Science Communication Unit 2013).

Comparison between 
winter 2015/16 extreme 
rainfall totals (red = citizen 
science, blue = traditional, 
black = published 
national/regional figures). 
Data covers Nov-15 to  
Jan-16.
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Comparison 
against paired 
traditional sensor 
and manual 
citizen science 
river level 
observations.

Useful quality control checks:

• Completeness (temporal)
• Consistency (spatial precision)
• Tolerance / expected trends
• Format
• Trust and reliability
• Cross-checks
• Expert judgement
• TriangulationComparison between one citizen science observation and its traditional 

equivalent. Multiple attributes can be extracted from a single photograph.

River watch photo post Twitter submissions

Water 
quality 

test kits Training cards NFM ‘kite-cam’

https://research.ncl.ac.uk/haltwhistleburn/
http://www.fwr.org/Catchment/frr0021.pdf

