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Expected Impacts of Climate Change in the Columbia Basin
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Climate Change and Land Use Change Interact

Climate Change Land Use Change




What you as an individual can do to adapt to
increased climatic variability

Lo
*




What You Can Do in the Columbia Basin to Adapt

TRADITIONAL INNOVATIVE
SCALE APPROACH APPROACH
3
Individual  'Mdoor Waste Water Water Conservation

Site (Property)
Outdoor

Drain & Remove (Piping)

Retain Rain on Site

Neighbourhood Drain & Remove Store & Delay Runoff
(Subdivision) (Piping)
Store Runoff (dams) Delay & Reduce
Watershed Channalize Flow Floods, Large Buffer

Protective Structures

Zones & BMP's




Innovative & Efficient Domestic Water Use

Site or Property
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Innovations

p

Collect Rain & Reus

Water Conservation

Reduce Foolprint
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Keep Rain on Site

Detention & Infiltration

Focus on Light Rain

~

" Water Metering (Smart Meters) h
Low Flush Toilets
Water Efficient Appliances
Don’t Drink Bottled Water
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£ Green Root 0

Roofwater Harvesting and Re-Use
Minimize Impervious Surfaces
Pervious Pavement
30 cm Topsoil Requirements

VAN Encourage Urban Tree Planting




Domestic Water Consumption & Cost

Domestic Water Consumption in L/P/D
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Cost and Domestic Consumption
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Bottled Water: See Fine Print
No information on Na and Nitrate but information on Fat content
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Site (Property) Scale : Green Roots
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Green Roofs

Rain Harvesting

Imperviousness




Don’t Drain Roofwater, Harvest it and Reuse it

Site: Roofwater Harvesting
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Tradition

Roofwater into ;
Stormwater Drain

Green Roofs |
I Rain Harvesting

Imperviousness |




Site (Properly) Scale : Minimizing Imperviousness
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Green Roofs

Rain Harvesting
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Site: Topsoil and Xeriscaping
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Topsoil It reduces irrigation

s R needs by 30-40%




Urban Trees can Intercept & Evapotranspire
30-50% of the Rainfall

Site: Topsoil and Xeriscaping
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[ Neighborhood Scale ][ Innovations ]

a ¢ Smaller Roads (no Curbs & Gutiters) o
Delay Runoft Swales for Road Runoff
Detention & Filtration Detention Ponds (Wetlands)
Focus on Heavy Rain Pervious Pavement
u VAN L3 Innovative Parking Lots .

MNeighborhood: S all Roads {no Curbs or Gutters)

[ Innovations
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Small Roads

Swales

Detention &

Pervious

Parking Lots




- Neighborhood Scale : Swales

[ Tradition [ Innovation |
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Small Roads

Swales

Detention &

Pervious

Parking Lots




Detention Ponds and Wetlands
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Neighbourhoods: Pervious Parking Lots |

Tradition

Small Roads

Swales |

Detention &

Pervious
Parking Lots







At the Watershed and Regional Scale

Watershed Scale

M Innovations

LAy

(" Minimize Floods
Detain, Devert and
Temporate Storage

Efficient Use of

\_ Water and Energy VAN

Lange Buffer Zones
Diversify Stream Channel
Pervious Pavement
Land Use Zoning
Floodplain Management

Traditional Approach

| Innovative Approach

Minimizing Buffer Zones
Draining Wetlands

End of Pipe Treatment
Expanding Water Supplies
Water Use for Human Activities
Manage Blue Water

Government based Management

Maximizing Buffer Zones

Creating Wetlands

Source Control

Controlling Demand (\Water Smart)
Water for Environmental Services

Manage Green Water

Community Involvement




Wide Buffer Zones for all Buffer Function to Work

-——a NOise Reduction
= Water Temperature Moderation

-_-— = Sediment Removal

Pollution Reduction

- Species Diversity
—» Stormwater Retention and Wetland Protection

——t—t+—+——+——
50 70 g0 metres of buffer

i s R T
L Lk e

-
oy

Poor Buffers

Buffer
functions




Constructed Wetlands In Cities
to retain and purify stormwater
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We need to increase food production by

over the next 40 years!
Can we increase the irrigated areas in agriculture ?
Can we produce more food from rainfed agricultural land ?

50%

When:
1. Demand for water for other uses is increasing
2. The agricultural land base is shrinking
3. Climatic variability is increasing i
4. Soil and water degradation problems are increasing

New fealand




Beneficial Management Practices in Agriculture — What not to do!
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Resource roads are the greatest source of sediments
British Columbia has:

200,000 km of paved roads but

ST e | 450,000-500,000 km of resource roads



Hydrological
Effects

Controls
Stream Flow

Increases
Evaporation

Alters
Groundwater
Flow

Creates
Stagnant
Conditions
Downstream

Disconnections
and Diversions

Impacts of Dams on Stream Ecosystem

Water Quality
Effects

Changes
Water Quality

Changes
Water
Temperature

Reduces
hutrients,
decreases
oXygen

Increases
pollution in
lower part

Changes
mixing in
reservoir and
below

Geomorphological

Alters Sediment
regime

Reduces River
Flushing

Creates Seismic
Activities

Changes Stream
Morphology

Alters delta,
shorelines and
streambanks

Can lead to
down-cutting
of channel
downstream

mpact on Aquatic
Biota and Human

Health

Reduces
Habitat

Inhibits Fish
Migration

Increased
Insect
Problems

Changes

Macrophytes
and Species
Composition

Spreading
of water
borne
diseases

Local Climate
Effects

Changes in
micro-climate
( temperature
& humidity )

Exposes
reservoir
shore to wind
erosion

Modifies
stream
temperature
in river



Snow Making Requires Large Quantities of Water
25-30% Sublimates

Snow Security |

Reducing the Risk?

Snow Making Machines Ready to Assure a Successful Season




Water Balance Modelling (See: Waterbucket.BC)
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Non-point sources of pollution and cumulative

effects
by
Protection & Prevention Rehabilitation Efforts
Measures ) )
Soft Path Hard Path
{Behauinrlal Changes) {Structural, Er?gineering]
Headwater Control Watershed Wide Outlet, Delivery &
Issues Actions Supply Issues
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Multi-Barrier
Watershen}i Approach
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Scaling Issues




