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City of Winnipeg Flood Manual
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Background

1997 “Flood of the Century”

Mon, Apr 20th Prov revises forecast,  

- Emerson to Morris  +3 to 4ft, 

- Ste. Agathe to Winnipeg +4 to 8 ft
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Background

• 1997 Flood revealed limitations in 
existing manuals.

• Many flood measures implemented 
were on a reactionary basis.

• City recognized need to compile, 
enhance and supplement existing 
information

• Reflect the experiences of 1997 Flood

• Flood Manual awarded in 2000; completed in 2003.

• Concept: Comprehensive data set of known actions or procedures 
required to fight a flood stored within a geographically referenced 
database
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Flood Manual Application Concept

• River levels calculated at 
monitoring points for flood 
scenario

• Procedures with “trigger” level < 
predicted river level are identified

• Procedure is executed (i.e. an 
“activity”)

• Procedure query produces tables 
or GIS mapping of flood activities
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Flood Manual Application Concept

James Ave
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Winnipeg Flood Proofing Tasks

• Sewer System Control (SSC)
• activate flood pumping stations (Combined Sewer 

districts)
• check flaps & gates on outfalls 
• install temporary pumping

• Outside Primary Dike (Secondary Lines of 
Defence)

• build sandbag dikes (starting at 20 ft)
• undertake alternative flood proofing measures 

(External Agencies list)
• carry out residential isolations

• Other Activities
• seal wastewater manholes on the “dry side” of the 

Primary Line of Defence
• raise primary dikes (~James 24 ft)
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Hydraulic Profile Calculator (HPC)
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Resource Quantity Database

• Flood Procedures often require varying amounts of “resources” 
(sandbags, pumping capacity etc.), depending upon predicted 
water level

• Resource quantity database is linked to flood procedures

• System selects amount of required resources based on water 
level

• Primary data:
• Linked Procedure ID
• Resource type (sandbag, pump, etc.)
• Quantity / capacity
• Min and Max water levels for each quantity / capacity increment
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Flood Manual Procedures



Comparison of MWS Upper Decile (Jan 24, 2011) vs. 1997 Profile
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Improvements Since 1997

Major Flood Manual 
Upgrade

• Initiated as a result of the 
2011 spring flood

• Raise computational ceiling 
from JAPSD 25 to 27.5 ft

• Software and Documentation 
upgrades

• Software Enhancements



winnipeg.ca     12

Improvements Since 1997

Permanent Dike Raises
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Improvements Since 1997

Higher Design Standard – Primary Dikes

Old Standard:

New Standard: 
• Top of Dike built to 1997 water level + 2 ft + 2ft freeboard OR 700 yr + 2ft freeboard
• Minimum top width 4.0 m
• Designed by Geotechnical Engineer
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Summary

• Following the ‘97 flood, the City knew it needed a better solution to fight a 
wide range of flood levels and to capture knowledge gained from a major 
flood

• The solution was to develop a unique Wpg based GIS Flood Manual that 
captures all the flood fighting tasks and the complicated river hydraulics 
from the Red, Assiniboine rivers and Floodway

• FM has been instrumental in spring floods of 2006, 2009 and 2011, 2013, 
2014, 2020, 2022, summer flood of 2005, and fall flood of 2019

• FM has proved invaluable when forecasts change suddenly and City has 
to respond quickly (e.g. 12 to 36 hrs) or to do what-if scenarios (short and 
long term)

• The FM is not a static document it is continually updated

• Interest from other jurisdictions to develop their own tools

• Clear communication between the City / Province as well as City and 
affected homeowners is crucial
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