
Quesnel is vulnerable to high water events in the Fraser and Quesnel River, 
which can cause flooding due to backwater along Baker Creek. While extreme 
events of this sort might be seen as rare, they can and sometimes occur more 
frequently than expected. 

Emergency Management BC and 
Public Safety Canada were equal 
funding partners in providing the 
City of Quesnel with 100% of the 
funding for this work.
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• Review previous work, 
historical 
photographs and 
flood mapping

• Obtain bathymetric 
survey information 
and use the City's 
LIDAR data to help 
understand the rivers 
and their floodplains

• Identify historical flow 
events for Fraser 
River, Quesnel River 
and Baker Creek

• Project the 200 year
return period peak 
flow rates

• Consider impacts of 
climate change

• Complete hydraulic 
modelling of the river 
channels in the City

• Complete sensitivity 
analysis to help refine 
the analysis

• Prepare flood maps

• Develop an inventory 
of land, buildings, 
infrastructure and 
populations that may 
be at risk of flooding

• Complete qualitative 
evaluation of channel 
stability

• Recommend actions 
and investments to 
reduce the impacts of 
high water

• Prepare cost 
estimates

• Engage stakeholders



The information will support sound land use management, flood protection works 
and emergency management planning.

Assess 
Flood Risks

Prepare
Flood Maps

Develop Plans
to Protect the 
Community 

from Flooding

1972 – Public Works Yard – 50 Year Return Period Flood
(Photo Source: City of Quesnel)

1972 – Flooding at Lower End of Baker Creek Near Confluence with Fraser River
(Photo Source B.C. Ministry of Environment)

2007 – Temporary Flood Protection Along Baker Creek Near Confluence 
of Fraser River (Behind West Park Mall)

(Source: Urban Systems Ltd.)

2018 – Flooding in Grand Forks   (Photo Source: Urban Systems Ltd.)



The adjacent map 
shows the existing 

floodplain mapping, 
developed in 1992. 
One aspect of this 
project is to update 

this mapping based on 
~ 25 years more flow 
information, current 

river channel 
conditions and the 

expected impacts of 
climate change.



Climate change can impact the future river flow estimates.

There are several different climate models.  The following 
graph of some models show the variety of predictions for 
flow at the upstream Fraser River monitoring station.

4 of the 6 models projected minimal changes over time, while 
two of them project a 20-30% increase in flow.

Each of these climate models is equally likely to be “correct” 
so which climate model to apply must involve a conversation 
about risk.

A sensitivity analysis will be used to map out the floodplain 
with no climate change impact and with an increase in flows 
due to climate change.  That will help in the conversation 
about risk. 

Stakeholder Engagement

Provincial agencies, local First Nations, emergency 
services, local environmental organizations, landowners 
and businesses impacted by flooding in the community are 
all stakeholders.

Your thoughts about potential flooding hazards and 
potential solutions are welcome.

In the new year we will be sharing:
• Results of the modeling and the related floodplain 

mapping 
• Assessment of the hazards due to the update flood 

levels
• Recommendations for addressing 

the hazards
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The graph to the right shows that during the 1972 
event the peak flows for the rivers occurred at the 
same time. The graph also shows they occurred at 
the same time the year before and the year after.

Therefore, the analysis assumes peak flow for both 
rivers will happen at the same time.

Design Flows were calculated for each river, which will 
then be added into the computer model after the impacts 
of climate change are included.

The graph to the left compares the current values to those 
used in the original (1992) floodplain mapping.

Quesnel River flows went down slightly, because the last 
30 years of flows indicate there have not been as many 
higher flow events. That brings the average peak down.  

The Fraser River flow increased since the 1992 analysis. 
Records of the 1992 analysis do not give enough detail to 
determine exactly how it was calculated. A recent, 
separate Fraser River flow analysis as part of the bridge 
pier scour review calculated the river’s flow to be almost 
the same as the 2019 analysis.


