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Citizen scientists have documented the impacts of climate change by reporting the timing of

the cherry blossom [1], the abundance of bird species [2], or the length of flowing streams and

stream habitat connectivity [3]. Citizen scientists are also digitizing hand-written observations

from the past (e.g., from ship logs or weather data) and are, thus, making these old measure-

ments available to assess climate change. Most of the older observations were not started to

document the impacts of climate-change but turn out to be highly informative because they

were recorded over a long period. An example from Sweden is the recording of the presence of

ice in the harbor of Västerås for transportation planning, which now provides an originally

unintended record of changing conditions since 1712 [4].

Hydrology, as a data-limited science, can benefit from new observations or measurements

taken by citizen scientists as well [5]. Citizen science data can complement the measurements

taken by official agencies and provide valuable spatially distributed data. There is a growing

number of water-related citizen science projects, such as CrowdHydrology [6], RinkWatch

[7], CoCoRaSH (https://www.cocorahs.org/), Stream Tracker [8] and CrowdWater (https://

crowdwater.ch). However, the time series from most projects are still rather short. Here we

highlight the potential of citizen science approaches to detect and quantify water-related cli-

mate change impacts.

Engaging the help of the public can be useful to obtain a better spatial overage of observa-

tions. As water-related climate change impacts will vary and depend on geographic and hydro-

climatic conditions, this spatial coverage can be crucial to derive patterns of these changes and

increase confidence in the observed trends. But there are various other advantages to using cit-

izen science to document changes as well. People may remember the past, but this memory is

likely incomplete and affected by biases. We tend to remember exceptional situations better

than usual conditions. For example, we remember the exciting winter days with snow and sun

from our childhood better than the grey days without snow. As a result, we may overestimate

the number of days in our childhood when it was possible to go sledding or play outdoor ice

hockey [9]. Another issue is the shifting baseline syndrome [10,11]. The social perception of

the environment changes and adapts to a changing normal. In other words, what we consider

as normal now is not the same as for the previous or next generation. This means that we may

not notice that typical temperatures or low streamflow conditions are changing, nor that the

frequency or magnitude of extreme events is changing. The structured form of citizen science

projects is a good way to avoid issues related to memory biases because it provides written doc-

umentation, sometimes supported by photographs. Citizen science projects can also motivate
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people to observe their surroundings more carefully and to look at things that they would oth-

erwise not observe. Citizen science project may, for example, make people more aware of the

changing flow state of small streams. Finally, citizen science projects raise awareness about the

environment and how climate change affects it [12].

In addition to the direct use of citizen science observations to document changes in the

environment, these data are also useful for model calibration and testing. Model simulations

of water-related variables are becoming increasingly important because, due to climate change,

historical data is less useful as a guide to the future than it was in the past [13]. We may, for

instance, prefer to use models to estimate flood probabilities than to base them on estimates

from historical time series. In most cases, shorter observation periods are needed to use data

for model calibration and testing than for trend analyses. In other words, a few observations

can already be informative [e.g., 14,15].

Obviously, it will take a while before long time series are available for new citizen science

projects. This is a problem for any type of new measurement and the argument ‘we should

have started 20 years ago’ should not hinder us from starting new measurements or recording

observations today. For variables that can easily be observed by the public, such as the presence

of water in temporary streams, snow or ice cover, we suggest that citizen science observations

should be expanded as soon as possible. Because the projects will need to run long enough to

collect sufficient data for trend analyses, a low level of sustained funding and low cost

approaches are required for these projects. When starting new projects, one also has to be real-

istic and recognize the difference in motivation for variables related to topics that people have

special interests in (e.g., flowers, birds, ice or snow) and variables where this intrinsic motiva-

tion is missing and more efforts are needed to recruit citizens. Sometimes it might be possible

to find interesting proxies. People may, for instance, be more motivated to record when they

were able to skate or play pond hockey than to record the average winter temperatures. For

variables with less personal interests, the motivation can be raised by highlighting the use (and

value) of the data. Another strategy may be to focus on the recruitment of ‘forced volunteers’,

i.e., people who report observations as part of their regular job or education. Many variables

can easily be observed with low additional cost by, for instance, technicians who travel to the

field anyway. For example water level or temporary stream observations can be recorded by

technicians on their way to a gauging station or monitoring sites for water quality or ecological

assessments.

To conclude, there is great potential in combining traditional scientific methods with citi-

zen science approaches to study water-related climate change impacts. Given the urgency for

society to address these significant impacts, it is time to utilize this potential more fully, to

strengthen ongoing efforts, and to be creative in developing new citizen science approaches for

water-related observations.
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