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North American beaver
Castor canadensis
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Beavers Cutting Down Trees
Source: English School



< Background > Problem Question Design Planning Conclusion

Beavers With Their Huts And A Dam
Source: Litz Collection
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Beaver Dams and the Pond

Source: English School
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Distribution of .
. + Floodplain
North American beaver
Castor canadensis - Dam Pressure
+ Dam Life
+ Sinuosity
- Gradient + Multi-threaded
Channel

Key species of a small ecosystem

+ Deposition + Habitat Complexity

- Erosion i
+ Rearing Habitat + Reparian + Predator
Refuge d
+ Food Caches
+ Pool Habitat

+ Thermal Refuge

+ Flow Complexity + Food Supply
+ Groundwater

Water Table — —

+176%

_L wo% ‘ . +2350%

Beaver Flood

T

First occupation

Widen/deepen
the pond

Primary dams

Secondary
dam-pond units

Source : Nummi, Petri & Liao, Wenfei & Huet, Ophélie &
Scarpulla, Erminia & Sundell, Janne. (2019).
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Experience the Prairie Landscape

Source: Living Prairie Museum 3
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THE BEAVER

The beaver are gone.

And those who saw the beaver are gone.
Those who saw the beaver by hundreds
and how they live with the water

their great head down

Those who saw the beaver are gone

And the beaver are gone.

Zack Flett

Source: Canadian Journal of Native Studies, Vol. 5 No. 2, 1985
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Before 1800 - Indigenous Living

Problem

1821 - Rindisbacher fishing

Question Design

Modern Landscape

1879 - Main Street in Winnipeg

-
1939 - Crowds of Winnipeggers wave at King George VI

Planning Conclusion

1982 - Downtown Winnipeg skyline

1910 - Portage Avenue of Winnipeg
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Question

Design

Planning

Conclusion
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STREET

NEIGHBORHOOD

Private basement flooding

Question

Ice jams in the major river

Vehicle stuck in the flooded underpass

Measuring flood water depth in the back
alley of a neighborhood

Design

Planning

Properties adjacent to the reservoir are
threatened by rising water

Conclusion
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Understanding the Urban Hydrologic System

Habitat Loss Urbanization Climate Change
’—1 ’—1 |
| | |
Lost Water Surface Water Main Breaks Heavy Rainfall Ice Jam Fast Snow Melt

| | | | |

Basement and
Overland Floodings

River Floodings

grn——— .I ............................................................ L ........................................................ J ...................... . Nature_Based
System Urban Drainage Flood Solution
Components 0
”””””””””””””””””””””””””””” River Corridor,
Marshes and , i Man-made Beaver Restoration,
Wetlands : Retention Ponds Green-Blue Infrastructure,
; 3 ; ) Micro-Bioretention,
: \ drained by 3 \ drained by
i Intermittent Streams Conduits

Before settlement 1800 1900 2000 2022
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Boundary of the River Lots and the OTM. .-
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STREAMS
Sturgeon Creek
Mc Millans
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Scully
Catfish - Omands
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Browns
Logans
= Pritchards
10 St Johns
11 Inksters
12 Taylors
13 Mc Leods
WETL ANDS
18 Marsh or Hayland
E= Pond
FLUVIAL LANDFORMS
a. beheaded channel of
the Seine River
b. Oxbow of the Red

Conclusion
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Indigenous Living Pattern on the Prairie

Question

Design

Planning

Conclusion
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Indigenous People Migration Pattern on the Prairie
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Indigenous People Migration Pattern on the Prairie
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Indigenous People Migration Pattern on the Prairie

| suwmerrance B WINTRRRANGE

MAY AUG Move into the Valley Complex Networks

migration corridors: small to

dium sized tributari «/\/“/\ <
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From larger tributaries
to forest areas
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Indigenous People Migration Pattern on the Prairie In Normal Conditions
MAY AUG
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Indigenous People Migration Pattern on the Prairie In Dry Conditions
L SUMIVERRANGE Ml WINTERRANGE
MAY AUG

Rely on their knowledge about beaver habitats to settle around water sources:
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Reading the Aboriginal Landscape

The Indigenous
Cultural
Perspective

The Native
Natural
Perspective
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Question

Design Planning

Reading the Modern Landscape

Assinibdine RIVer

$
=
&
-

Conclusion
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Wisdom of using the Main Crisis in the Imagine the
Aboriginal Landscape Modern Landscape Future Landscape

\
A Livable Cycle?

/
Life Quaﬁty

Flood B Overflow
Provention Purificaction

flood risk

=
<, water quality
2,
8 water availability

Urban Hydrology

+ Economic, social benefits [life quality]
+ Environmental benefits [local biodiversity]
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RESEARCH QUESTION

How to design a resilient spatial framework for Winnipeg in response to the
flood challenge and integrate nature-based principles to achieve long-term
coexistence between man and wildlife in a cohesive neighborhood design?

1. How can we increase stormwater storage through
ecological rehabilitation based on the current fragmented open
space structure?

2. How to incorporate Winnipeg’s urban hydrologic system
and ecosystem into the solution response to threatening floods?

3. In what way can we use beaver ecology as a cost-effective
strategy to secure and stabilize water flows in the urban system?

4. Can the deep connection of human settlements and local
ecosystem in the indigenous insight be revitalized in the urban
dwelling environment?

Keywords: Flood Resilience, Urban Water System, Nature-based Solution, Green-blue Infrastructure, Livable Cities, Urban Ecology, Beaver Recolonization
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EMBRACE THE FLOOD

Solving the Uncertainty?

Planning

Conclusion
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EMBRACE THE FLOOD

To Live with the Uncertainty!

Planning

Conclusion
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Imagine

A Landscape Evolving with
Collaboration of

HUMAN and WILDLIFE

Planning

Conclusion

28



Background Problem < Question > Design Planning Conclusion

‘ Mariteba by - Bd & WAMINe 1 ckogrephy A arhicbo Brcirg - B X ‘AT Mhctoqraptn - T, @ Sy
ne vt AT e o

0 Ll i e
2w 21T

oo that wweurs, S bansd v d2am P00 op rred ard pacenq e sar

Lotew Wik
. 2

“‘ Mrmbe Foa

A Bewecs o 1 Lawd € ey Souflh of Wi s | e e e alrrecn B 1202

Ny baver s 31G

j=p e 2r1e B ad the Lemne e e

" Fom Gavy, Winrosg | 0o
when # stars

00«

S Mdare
e i tha Cans
[T

Vaees’ e aer af oo Aovierol sebnle. Thare 2 sons
yoacha

e ey . hare °
Ahawed W T nad @ 00 @ o
taa iz e diey @

i

N EMR Ok e %)

Ve Rk e

e T Carervere

013 130 1 B 14 P | 32671 Gtens S 19EnY O of thes ARLEC 15
3 they vl b 12

¥ o
M wits
be fmy el

@ Cuhnten
¥

[

s

B Lew irke i e L

e

A erary DIK b we s52et bl casng b e Mastisg

et ovesersanian () somsssion E &

Card sy | b Inae

1 sty RS er CIpums ot e B i

o

My 120N but ety Cionie e m bt o
T

Wi Wireipeg Xit

Py

@ v
v o e e e o an 2 e

w14 B o1 3130 0 B 1 T | 1 L s

ey 1o bt At how kg My e -biera 1 Mpy e A

oo 4

[ o

TICaf VS Was 2 00 GXTIQ b2 heie s 0o8c0 0 Top o 3 by P

Cand Aner Verwvoss

Zmage e e e
e

o:

san

@ wrwen

Gevor vevary Weman Larrel

Sarty 2 are s 130 Fudent Hay ur mad rg Lerrpany
FREQNT, PR wen B ETEITAHSR 1 Von DAL

fa tdzrin Nad
o e = Stree

e ang v
Qe 40 37 aben K
A PONT T 170 A IS N 2 tha t LT AR IR F ae s Eewwe,
o T W ok o the Arath ek by o B €0 07 v

00+

K Wimpey FE

Zeare: veen
valadge

ver o Biorpeg. WA
=h

| et (145 iy NI S 5

oo 1¥

Cercl fean Wrmrer
e
s

AVAKe BhztqrpiT - T
Bw

w1y bl by Baane LG, s Mkt
Ltk Cavhy

itk Dz Gadimae era 5ua 3ats J1s mar by iriaw ?
B2 Ner S 3

e, doasnt g F1Le s C3rackn than thie, Ty ean Coner VA erice) -

W Cene Cat i
ohe SO/ 15 1 1Y 208 2008, 5271220

g by 310 b

§ Masha Leis

29



Background

Study Area

Northwest region of the Fork

Urban area with poor resilience

Problem

Question

Buried creeks and wetlands

< Design >

Planning

Conclusion
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Reviving.The Native Habitats
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Aspen Forest

Question

< Design >

Planning

Conclusion
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Riverbottom Forest

Question

< Design >

Planning

Conclusion
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Prairie

Problem

Question

< Design >

Planning

Conclusion
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Background

~

Wetlands
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Habitat Creation Connect Water Body Install Beaver Dam Analog Beaver Introduction A Beaver Pond Complex

Rlimae

If beavers abandon their ponds A New Prairie Grows Small Mammals Inhabit Low Impact Recreation Facilities

Human intervention

Beaver construction

Natural succession

spring +1yrspring +2yrspring
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Empower Nature

Active period
E
<
o
="
-

Beaver behavior in 1 day , . . . : : : : : : : :

0 04:00 08:00 12:00 16:00 20:00 Iday
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Beaver behaviorin 1 year : i . i . . . . i i i i .
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Drained beaver pond Beaver meadow Prairie ecosystem
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BDA install First pond Beaver colonization A beaver pond complex Wetland ecosystem M
. e
Beaver Ponds Evolution Stages
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0 1y 2y 3y 4y 5y 6y

Natural Succession Stages
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Suitable Habitats for Different Wildlife

Attractiveness to species

Chokecherry

Aspen Forest Prairie Riverbottom Forest Wetlands®

Tall Grass & Mixed Grass Riverbank, Floodplain, Bogs, Marshes, Swamps,
Terrace Wet Meadow
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Background

Introducing Route
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Background Problem

Construction Stages

| Stage 1
. Connect the water course

___._-_—--r

Question < Design > Planning
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Stage2 | : ]
Artificial glanting 1 . | Stage 3

— . . Neiborhood Construction

Stage 4
Relocate beavers to the marsh wetland

Conclusion

New water channel/ponds
Existing water channel/ponds

Existing forest

| 404

Main roads
Railway line

Clay to silty clay
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Clayey to sandy silt 40
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Stage 1+ 2 Stage3+4

Renovation Naturalization
" woodland , grassland , marsh , . \ , beaver pond
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Habitat Corridor




Planning Conclusion

(® Floodable Zone
(@ Tallgrass Prairie

Single Family Community
(© Elderly Community

Question
(D Beaver Pond Complex

(@ Artificial Planting Forest
(3 Wetlands Park
(3 Detention Basin

Background Problem

Symbiotic Neighborhood
§ (5 Retention Area @ Indigenous Student Community
- )
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Symbiotic Neighborhood

Problem

Question
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Zoom in

Planning

(1) Beaver Pond Complex

(2) Artificial Planting Forest
) Wetlands Park

(9) Detention Basin

) Retention Area

Conclusion

) Floodable Zone

Tallgrass Prairie

Single Family Community

5) Elderly Community

Indigenous Student Community

Newcomers Community
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Riparian Zone
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Transitional Zone
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Residential Zone

Conclusion
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Planting Scheme

Artificial planting
without any interference

Artificial planting
with a stream through

Artificial planting
at a certain distance

Artificial planting
linear and maintained

Problem
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Planting Scheme

Natural forest
without any interference

Natural forest
with a stream through

Forest clearing
after beaver colonization

Forest clearing
after pond abandoned

Problem

Question

< Design >
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Nest spaces for birds

m A

Problem

,
V o
3‘ s/ q A beaver lodge

Shade for amphibians and fish

Question < Design >

Riparian Zone
- Evolving Habitats -

Amphibians help control insects

Planning

Intermittent wetlands

Conclusion
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Conclusion

Background Problem Question < Design > Planning
Residential Zone
- Flood Managing & Activity Holding-
)1.
£ o «

Vegetated shore
1
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Temporary pavilion
for festival gathering
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reduce evaporation < ==
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Problem

ering meadow
llinating insects

Shelter for small mammals

Question

Tallgrass prairie
supporting biodiversity

< Design >

Buffer Zone
- Guiding Nature -

Dead hedgerows as barrier

Mowing Path

Planning

Extensive grazing by bisons

LTSN | 1 —

Mowed summer lawn

W 4

i LAl |

Conclusion
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Background Problem

FLOOD SEASON
High precipitation & surface runoff e @
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DROUGHT SEASON
High temperature and evaporation

Question < Design > Planning Conclusion
NATURAL STATE o BEFORE
AL . LA .
A mix of species and habitat ; ? Beaver colonization
D,

WITH MAINTENANCE AFTER
Managing and directing natural succession Beaver abandonment
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Is this design good enough?

Planning

Conclusion
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RESEARCH QUESTION

How to design a resilient spatial framework for Winnipeg in response to the
flood challenge and integrate nature-based principles to achieve long-term
coexistence between man and wildlife in a cohesive neighborhood design?

Conclusion
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Background

Neighborhood Level

Community Pattern
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Community Pattern

Planning Conclusion

Street Typology
+
Blue Network

Neighborhood Model 1

P

Recent Communities

TN

Marginal Green/Blue Space
+
Native Maintenance

Neighborhood Model 2

Emerging Communities

House Typology
+
Symbiotic Lifestyle

Integrated Configuration
[Human-Nature]
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2 Applicable Models

i
<

Rain Garden

Permeable Pavement Bioswale Tree Box Filter Detention Pond

Conclusion

Retention Pond

For Mature Communities For Recent Communities
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For Mature Communities

Question
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Planning Conclusion

For Recent Communities

Pasture sage Smooth brome Canada golden rod Reed canary grass

Sedge grass

Prairie cordgrass Cattails Canada thistle Whitetop

Big bluestem
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Engineering Flood Solutions
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Nature-Based Solutions

Source control Site control Regional control
RETAIN RESTORE RELOCATE
i \\ \ k ) \ .
: ¥ g e — &
e
g Z7

o, -
0 o
---------------------------------------------------------------------------------------------

Conclusion

Resilient Urban

Water System

Enhance Water availability
Improve Water quality

Reduce Water hazard
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Urban Flood Resilience Toolbox
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Urban Flood Resilience Scheme
At Neighborhood Scale
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Urban Flood Resilience Scheme

At City Scale
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A Futureproof Spatial Framework
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Background Problem
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< Conclusion >
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Background

Problem Question Design Planning

EMBRACE THE FLOOD

Nature-Based Solutions: Insights and a Future-Proof Framework

Modified Hydrological Cycle: Adapting to Real Environments

Symbiotic Neighborhood Model: Blending Indigenous Culture and Living with Nature

Role of Beavers: Mimicking Beaver Ecosystems in Urban Environments

Adaptable Schemes: Embracing Unpredictability for Changing Landscapes and Flood Resilience

DIALOGUE BETWEEN HUMAN & NATURE
BRIDGE FROM THE PAST to THE FUTURE

< Conclusion >
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FLOOD SEASON NATURAL STATE _(J bt A BEFORE
C Y
High precipitation & surface runoff @ A mix of species and habitat ;, A [‘5 Beaver colonization

DROUGHT SEASON WITH MAINTENANCE AFTER
High temperature and evaporation Managing and directing natural succession Beaver abandonment

Thank you for your attention!
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