Floodplain Mapping

WHAT ARE FLOODPLAIN MAPS?
Floodplain mapping uses data and technical models to predict the path of ﬂoodwaters in the area known as the ﬂoodplain.
During a ﬂood, water levels rise. Areas not
normally covered by water may become
inundated as a result of lower land eleva�on, ice and debris jams, and built development features such as pavement and
houses, as seen in Figure 1.
Flooding poses dangers to people and
property. A ﬂoodplain map shows where
the ﬂooding hazard is so that ac�ons can
be taken to protect public safety, reduce
poten�al property damage, and protect
the environment.

TYPES OF FLOODING
Riverine Flooding
Riverine ﬂooding occurs when excessive
rainfall over an extended period of �me
causes the water level within the creek/river to rise and overﬂow its banks.

Urban ﬂooding
Urban ﬂooding can occur when water inundates land or property in a built environment, and when rainfall overwhelms the
capacity of the exis�ng stormwater infrastructure or drainage systems.
There are several types of urban ﬂooding
including: street ﬂooding, basement ﬂooding, of low lying urban areas, and sanitary
back ups.

Figure 1 | Flooding poses dangers to people and property, as seen here at Cur�s
Creek, Peterborough, Ontario in 2004 during a major ﬂood event. Knowing where
the ﬂoodplain is helps property owners to prepare for and take measures to
protect buildings and property, and helps guide future decision making about
land use and development.

WHY DO WE NEED FLOODPLAIN MAPS?
Floodplain mapping is a tool to protect and respect the ﬂoodplain.
Floodplain maps help protect property and human life. They are
technical documents that are used to guide decisions about land
use and development. The ﬂoodplain map helps to determine
where new buildings may be located, if the property in ques�on
is at risk during a ﬂood or storm event. In some cases, it may be
necessary for property owners to take measures to protect existing buildings from ﬂooding.
Otonabee Conserva�on strives to manage the ﬂoodplain eﬀec�vely, and ﬂoodplain mapping is an important tool that enables
us to do that.
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How are ﬂoodplain maps made?
STEP 1 | GATHERING INFORMATION
Base Data | Topography & Ground Surveys

STEP 2 | CREATING THE FIRST MODEL
Hydrology | Modeling Watershed Features

A digital terrain model (DTM) is a 3D model of the
Earth’s surface. It is created by a process called Light
Detec�on and Ranging (LiDAR), which is provided by
the Province of Ontario (See Figure 2).

Next, we create a mathema�cal model that
represents watershed features (topography, slope,
ground cover, soils, wetlands), human uses (agriculture, buildings, roads), ﬂow processes (inﬁltra�on, overland, channel), and rainfall events.
This includes taking into account many characteris�cs of the watershed including:
Drainage area
Slope
Ground cover
Future land use
Soil type
Rou�ng (wetlands, channels, etc.)

Figure 2 | Light Detec�on and Ranging (LiDAR) bare earth 3D
terrain model (DTM) of Cur�s Creek, Peterborough, Ontario.

These aerial images of the ground are captured and
used as source data (i.e. ground cover) for models
and become the background for the ﬂoodplain
maps. The images for our projects were gathered
from the South-Central Ontario Orthophotography
Project (SCOOP) 2013/2018.

Figure 3 | A technician holds a survey rod in place while collec�ng
data during ground surveys on the Ouse River, Norwood, Ontario.

Ground surveys are then completed to get accurate
informa�on on culvert & bridge structures and low
ﬂow stream channel eleva�ons, as seen in Figure 3.
These surveys were completed using the latest
survey-grade GPS equipment.

A�er considering all these factors, the model then
converts the rainfall into runoﬀ and river ﬂows so
that we understand how water ﬂows through the
system, as seen in Figure 4.

Figure 4 | A sample of the hydrologic model layout generated
in Step 2, showing watershed characteris�cs such as the
drainage boundary (yellow line), the ﬂow path (black arrows),
and land use type (symbols).

STEP 3 | CREATING A SECOND MODEL
Hydraulics | Modeling Physical Features

STEP 4 | CREATING THE FINAL MAPS
Map The Floodplain!

We then create a model that represents addi�onal
physical characteris�cs of a natural stream channel,
using the ﬂow and runoﬀ results from step two.

The water levels generated by the hydraulic model
in Step 3 are overlain on the 3D terrain model
where edits can be made (Figure 6).

A natural channel includes many physical characteris�cs, including:

Standard ﬂoodplain maps are then created by
extrac�ng the ﬂoodline, which is then overlain on
the aerial imagery.
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Addi�onal model informa�on such as cross-sec�ons, water eleva�ons, and special notes are added
to complete the ﬁnal map.
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Figure 5 | The cross-sec�on of a typical creek showing some
physical characteris�cs such as ground eleva�on, along with the
calculated water eleva�on.

Figure 7 | A sample of the Public Web APP used for viewing
ﬂoodplain delinea�on. Residents can look up their address and
zoom into view the high water line, as seen in red.

The hydraulic model converts the runoﬀ into actual
water levels and helps us see the extent that a ﬂood
would have along the channel (Figure 5).

A public web app, as seen in Figure 7 & 8, has been
created to display the loca�on of the regulatory
ﬂoodplain in a user-friendly format. The background consists of the latest aerial imagery with
basic ﬂoodplain and model informa�on included so
that residents and property owners can easily
search by address.

Figure 6 | A 3D bare earth digital terrain model (DTM) from Step 1
is shown in grey with the ﬂood line overlain in blue (Source: GRCA)
Figure 8 | Access ﬂoodplain maps at otonabeeconserva�on.com
and search by your address to see where the ﬂoodplain lies in
rela�on to your property.

Facts & FAQs
YOUR QUESTIONS, ANSWERED!
FLOODPLAIN MAPPING | THE FACTS!
As maps are ﬁnalized for each watershed
(listed below), you can search your property online at otonabeeconserva�on.com
If your property is in a ﬂoodplain, you can
s�ll con�nue to live at, enjoy, and sell your
property.
Floodplain maps are being updated for the following sub-watersheds within our watershed boundary, including:

Are the rules around development in
ﬂoodplains changing?

The rules around developing in a ﬂooding
hazard area have not changed; the maps are
new tools that help us determine up-front if
proposed development is at risk for ﬂooding.

Knowing that your property is within the ﬂoodplain will help you be�er understand your risk
and prepare for any future ﬂooding.

Municipali�es and Otonabee Conserva�on
use the maps to help direct future development outside the ﬂoodplain area.
Otonabee Conserva�on is working with
our eight member municipali�es to
integrate new ﬂoodplain maps into
municipal Oﬃcial Plans.
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Floodplain maps don’t ‘put’ a property in the
ﬂoodplain; they simply show where the ﬂoodplain is.

What does it mean if my property is
located inside the ﬂoodplain?

Kawartha Lakes
Baxter Creek
Cur�s Creek
Meade Creek
Jackson Creek
Lakeﬁeld
Ouse River \ Norwood

1,667
km

Why did Otonabee Conserva�on put my
property inside the ﬂoodplain? I’ve
never had a ﬂood before.

The total length of shoreline being
mapped!
The number of high priority watershed
areas being mapped!

Knowing where the ﬂoodplain is on your property can help you determine where you can
safely construct a new building or addi�on early
in your planning process, without having to pay
for a surveyor.

What should I do if I see ﬂooding?

If you are concerned about current ﬂooding
condi�ons, please check our website for ﬂood
messages or call our Flood Watch Hotline at
(705) 745-5791, extension 228.

FOR MORE INFORMATION, PLEASE CONTACT:
ﬂoodplainmapping@otonabeeconserva�on.com
705-745-5791

www.otonabeeconserva�on.com/programs/ﬂoodplain-mapping

250 Milroy Drive
Peterborough, ON K9H 7M9
705-745-5791 | otonabeeconserva�on.com

@OtonabeeC

