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THE INFO-CRUE PROGRAM
• Major floods during Spring 2017 

• Rain on snow 

• 180 municipalities 

• Forum Inondations 2017 (Fall 
2018) 

• Action plan relative to civil 
security specific to floods, Public 
Security Ministry (MSP) 

• Special funds for municipalities 
from the Ministry of municipal 
affairs and habitation (MAMH) 

• For flood zones delimitation

https ://ici.radio- 
canada.ca/nouvelle/1032244/inondations- 
degradation-precipitations-pluie- 
quebec-rivieres-niveau-eau 
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FORECAST COMMUNICATION
• Ministries: 24 interviews with 28 participants 
• 52 municipalities (62 participants) 
• Organisations: 9 interviews with 12 participants 
• 11 discussion groups with 33 citizens and 4 farmers 
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From a citizen:  
« I don’t understand how I select what is going to 
happen. I had it in my head that I would actually be 
told »  
(Je ne comprends pas comment je sélectionne ce qui va 
se passer. J’avais en tête qu’on me le dirait en fait)

From a citizen:  
«But for me, when you presented that to me « likely », 
« unlikely », « very likely », you just lost me »  
(Mais moi quand vous m’avez présenté ça « probable », 
« peu probable », « très probable », vous venez de me 
perdre.)
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From the director of public works for a municipality:  

«I think it would also be good to include a probability next to 
the median scenario. Because in Prototype 1, we talked about 
the probability of this happening, so we should include the 
same element. What is the probability that the average or 
median flow will occur? Maybe it would be good to have the 
probability next to it. »  

(Moi je pense que ça serait bon également de mettre une 
probabilité à côté du scénario médian. Parce que dans la maquette 
1, on parlait de probabilités que ça arrive, alors, il faudrait apporter 
le même élément. Quelle est la probabilité que le débit moyen ou 
médian arrive? Ça serait peut-être bon d’avoir la probabilité à côté)
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The director of services for a municipality :  

« It’s going to be hard to explain this, I see myself 
trying to present this to elected officials, phew! It 
seems like it’s more real when the colour represents a 
thickness of water.»  

(Ça va être difficile d’expliquer ça, je me vois essayer de 
présenter ça aux élus, ouf! On dirait que c’est plus réel 
quand la couleur représente une épaisseur d’eau)
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CONCLUSION
• There is a need (and an appetite!) for information 

• Hydrological modeling and forecasting 
• What is accounted for by the model? 

• Probabilities! 
• People refer to the probabilities of precipitation 
• Probability of exceeding/non exceeding: new for 

most people 
• A dilema:  

• Provide all the information, including the uncertainty 
• …ideally without using probabilities 

• Solutions? 
• Prototype #2 
• Not providing the water depth to the public?
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FLOODS IN QUEBEC
• Delft-FEWS/HYDROTEL: 
- 28 035 simulation points 
▪ Gauged basins 

▪ Ungauged basins  (Lachance-Cloutier et al. 2017) 
- Probabilistic forecasts  

- 3h00 time step with lead time from 3 to 120h00 

- Since January 1st, 2019  

- Contribution of human forecasters
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questions (see Table 1). The interview sessions
involved discussing flooding specifically, and, in par-
ticular, how participants defined a flood hazard. The
interviews also aimed to understand the users’ greatest
concerns in relation to flood-related consequences and
how they relate to the users’ particular responsibilities.
The participants gave their assessment of flood risk for
their particular territory, i.e. whether the participant
considered their specific territory as low, medium, or
high risk, without referring to any specific elements to
characterize this risk. The aim was to better under-
stand how the participants’ viewed the notion of risk.

Second, the links between flood-related decision-
making and hydrological forecasts were defined. The
role and utility of forecasting and the capacity of
organizations to make full use of forecasts in a deci-
sion-making context were discussed, and participants
were asked questions related to the impacts of poor
forecasting to identify the elements that could hinder
the use of forecasts in decision-making.

Because the INFO-Crue program aims to add water
depth and extent forecasts to the currently provided
flow forecasts, this study also aimed to understand
whether these added elements were positive and
would improve users’ abilities to use the forecasts in
an anticipated crisis. Finally, the interviews served to
characterize the level of confidence in Qu!ebec’s
Hydrological Expertise Office (DEH; Direction de
l’Expertise hydrique du Gouvernement du Qu!ebec)
forecasts, as this may facilitate or hinder the use of
current and future versions of the hydrological fore-
casts they produce.

Results

Flooding and its consequences

Understanding the perception of flood risk allows
us to break down contributing elementsin the

assessment of a potential crisis. The participants,
whether they were managers from government min-
istries or municipal emergency officers, held various
definitions of a flood. Some referred to a flood as
the period during which the water extends beyond
the riverbed or when the water level is higher than
normal for a given time of the year and may poten-
tially overflow. The most common definition was
associated with the role of municipalities and cer-
tain ministries for ensuring the safety of citizens
and focused on the potential consequences for peo-
ple and property. According to this definition, a
flood threat is identified when a threshold is
crossed, beyond which consequences for the popu-
lation are anticipated.

The climate of the study area causes most floods to
occur in the spring. For one participant, the definition
of a flood was linked directly to seasonality and corre-
sponded to a critical specific period:

I’ll tell you, there are very specific dates in my head.
We may not be flooded, but I am already in a flood
period. (Moi, je vais te dire, il y a des dates tr"es
sp!ecifiques dans ma tête. On n’est pas inond!e, mais
je suis d!ej"a en p!eriode d’inondation. –
Municipality, MM4).

A representative of the Ministry of Health provided
an interesting definition, as it explicitly linked the
environmental and human components. They defined
a flood as:

a combination of rising water and occupation of a
territory. (Une combinaison de la mont!ee de l’eau et
de l’occupation d’un territoire. – MSSS, PP14)

For the Ministry of Transport, flooding mainly
related to impacts on the road network. If the roads
under government management are not affected,
there is no flooding for this ministry.

For municipalities, the consequences of flooding
related very often to the issue of evacuation of

Table 1. Discussion topics and questions asked to the interviewees.
Discussion topics Questions asked

Flooding
! Definitions
! Consequences
! Perception of flood risk

! What is your definition of a flood?
! What are the possible consequences of flooding in your area?
! Do you consider your territory to be at risk of flooding? And how do you rate this risk

(low, medium, high)?
Decision-making and forecasting
! Role and utility of forecasting
! Organizations and their decision-making capacities
! Intervention plan

! Integrating uncertainty into decision-making
! Consultation and collaboration
! The impacts of bad forecast

! When a flood occurs, what decisions must you make to reduce flood impact on your area?
! What information in the forecast triggers the decision-making mechanism and is this

useful to you?
! What decision-making mechanisms are put in place upon the reception of a forecast? Do

you have a response plan? How are decisions made?
! What is a bad forecast, and what is the worst consequence from a bad forecasting

system?
The preference between a flow forecast and a

depth and extent forecast
! What format do you think would be more useful for you: a flow forecast or a depth and

extent forecast?
Confidence in the forecast ! How would you describe your level of confidence in the forecasts issued by the DEH

(Ministry of the Environment)? What would increase your level of confidence?
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Par$cipant group Elements to include on a map Needs

Ministries, 
municipali0es, 
agencies

Infrastructure, such as co6ages and 
residences, public buildings, and 
cri0cal buildings, e.g., schools, 
hospitals, and daycare centres

Ability to localize 
elements in rela0on 
to the actual 
territory 

Ministries, 
municipali0es, 
agencies, farmers

Roads closed due to flooding and 
detours when issuing the forecast

Ministries, 
municipali0es, 
agencies

Municipal boundaries

Agencies (UPA), 
farmers

Agricultural land

Ministries, 
municipali0es, 
agencies

Watercourses and their names

Table 7 Elements to include on a flood forecast map according to the various par6cipant 
groups
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Par$cipant group Elements to include on a map Needs

Municipali0es At-risk areas with a vulnerability 
indicator

Need to quickly iden0fy 
the vulnerability of at-risk 
areas Ministries, 

municipali0es, 
agencies

Material and immaterial 
consequences of flooding

Ministries Photos of cri0cal areas

Ministries, 
municipali0es, farmers

Spa0alized representa0on of 
predicted rainfall

Ministries, 
municipali0es, 
agencies

A func0on to extract informa0on or 
add layers of informa0on from 
user-specific tools

Need to integrate the use 
of the tool with user-
specific issues

Table 7 Elements to include on a flood forecast map according to the various par6cipant 
groups
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• Preferences for the expression of uncertainty by participant group

Table 2. The desired information and features to be found in the visualization tool according to participant group

Participant group Information/Features Need

Ministries – Probability of flooding

– Forecasts presented as scenarios

– The ability to simulate scenarios

– Flood thresholds

– Reliable forecasting

– Need to know the uncertainty

– Need to integrate the visualization tool

into the work environment

– Need to have confidence in the forecast

Municipalities – Floodplain delineation – Need for information to evaluate and

interpret the forecast

Ministries, municipalities,

farmers

– Weather forecasts available for the

same location as the hydrological fore-

casts

– Need for information to evaluate and

interpret the forecast

Ministries, municipalities,

agencies

– Additional complementary information

(e.g., snow cover, ice cover)

– Anticipated consequences

– Historical data

– The ability to add or remove layers of

information

– Need to integrate the visualization tool

into the work environment

Ministries, agencies (UPA) – Easy-to-understand forecasts – Need to have confidence in the forecast

Table 3. Preferences for the expression of uncertainty by participant group

Participant group Expression of uncertainty

Ministries, municipalities, agencies Probability expressed as a percentage

Colour-coded from least to most likely

Ministries, municipalities Colour-coded scenarios (optimistic, median, pessimistic)

Confidence interval

Agencies (1 OBV) Standard deviation and/or margin of error

Most users were very familiar with maps and their possible use in this context. They also had high expectations for a

hydrological forecast in map form. The elements named by the participants met three main needs (Table 4). The first was the

ability to find one’s way around the real territory. Participants wanted the map to include geographic and toponymic information

as well as administrative and land-use information. The location of hydrometric stations was also deemed essential, especially370

for ministries responsible for large areas.
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Preferred forecast time horizon according to (a) 
ministries (b) municipalities and (c) agencies
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Preferred forecast temporal resolution according to (a) 
ministries (b) municipalities and (c) agencies
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Preferred updating frequency according to (a) ministries 
(b) municipalities and (c) agencies
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From the chief executive officer of a municipality:  

« I expect to have data that is analysed, not to have to 
analyse data, so I think I prefer the second prototype 
and rely on something that has been worked on by 
professionals. »  

(Moi je m’attends à avoir des données qui sont analysées, 
par à devoir analyser des données donc je pense que je 
préfère la deuxième maquette. Me fier sur quelque chose 
qui a été travaillé par des professionnels finalement.)


