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In the past years, a number of methods have been proposed to reduce uncertainty in flood prediction by means
of model updating techniques. Traditional physical observations are usually integrated into hydrological and
hydraulic models to improve model performances and consequent flood predictions. Nowadays, low-cost sensors
can be used for crowdsourced observations. Different type of social sensors can measure, in a more distributed
way, physical variables such as precipitation and water level. However, these crowdsourced observations are
not integrated into a real-time fashion into water-system models due to their varying accuracy and random
spatial-temporal coverage.

We assess the effect in model performance due to the assimilation of crowdsourced observations of water level.
Our method consists in (1) implementing a Kalman filter into a cascade of hydrological and hydraulic models.
(2) defining observation errors depending on the type of sensor either physical or social. Randomly distributed
errors are based on accuracy ranges that slightly improve according to the citizens’ expertise level. (3) Using
a simplified social model to realistically represent citizen engagement levels based on population density and
citizens’ motivation scenarios.

To test our method, we synthetically derive crowdsourced observations for different citizen engagement levels
from a distributed network of physical and social sensors. The observations are assimilated during a particular
flood event occurred in the Bacchiglione catchment, Italy.

The results of this study demonstrate that sharing crowdsourced water level observations (often motivated by a
feeling of belonging to a community of friends) can help in improving flood prediction. On the other hand, a
growing participation of individual citizens or weather enthusiasts sharing hydrological observations in cities can
help to improve model performance. This study is a first step to assess the effects of crowdsourced observations
in flood model predictions. Effective communication and feedback about the quality of observations from water
authorities to engaged citizens are further required to minimize their intrinsic low-variable accuracy.



