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Participatory approach can help to build the
science-policy bridge

»Role of local experts (practitioners, stakeholders) in
climate change impacts-adaptation research
— Local context (planning, decision-making)
— Data, operational perspectives
— Professional networks
— Local governments

»EXxperts become extension agents for local adaptation

» Role of research community changes from initiator of studies to
resource for community-based assessments

» Broadens base of investments in impacts-adaptation research
» Potential for increased support for monitoring

Environment  Environnement 11
I*I Canada Canada C&Hada



Climate change information flow to

Climate Information

*Forecasts
*Trends
*Scenarios

stakeholders?
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Translation; climate change science to
climate change impacts

Climate Information
*Forecasts
*Trends

*Scenarios

O'e//ye

Filter / Medium
*Hydrograph
*Crop Model

*Malaria Risk Model

*Decision Support

Tool
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Climate Change: The Medium is the Message

Practitioner interest

Filter / medium

Climate information

delivery translation _
*Forecasts *Hydrograph *Risk assessment
*Trends *Crop model *Design standards
«Scenarios *Malaria risk model *Operating rules

*Decision support *Allocations

tool

nslation from climate science to practitioner inte
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Participatory approach...link with practitioners
(Cohen and Waddell, in press)

Climate Information

*Forecasts
*Trends <
cenarios Filter / Medium %

*Hydrograph
*Crop Model
*Malaria Risk Model
*Decision Support

Stakeholder Interest

Practitioner Interest

extension | *Regional development

°R|sk. Assessment » . Jobs
*Design Standards |« _ «Liability
*Allocations policy

*Quiality of life
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Building the science-policy bridge...

* Dialogue with local
experts/practitioners
as part of integration;
beyond serving as an
information source
and outreach process

Okanagan climate change study team visit
to Penticton Dam, June 2002
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Okanagan-Similkameen Regional Districts: 1941-2001
(data from BC Statsand P.S. Ross & Partners; based on work by Shepherd)
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he hot, dry Okanagsn summoriuay ‘be about to

And that bas community olficials eyoing waer alocatéd ¢
for preservation of fish habitat in Trout Creek and tighter
cantrols on agricultural water cunsumptlm

Summierlahd council has also approved increased
dﬂ;nxtm ‘water restrictions. In addition to the I:wle&weddy
‘éstrictions already in place,

~‘ho1awnorganiensprmkhng :
8 penmtced ‘between 9 a.m N Summerland
could run out of
water by this

fall,'says mayor

Agricu.lzu,ral ‘water use will
e closely monitored.
~Johuiston said although rany
growers are cohscientious
about their Wa(er consump-
tion, soriie are

“We're going Io have to go after the abusers,” he said.
“We're going through 30 million gallons per day, and hialf the
community is not watering at all”

Johnsmn said Summerland is in a water supply crisis. At

sumption rates, it could run out of water in its

upper nvsenvmrs by mid-September. i

“It's a crisis and the next step is dn emergency,” he said. !
“Ultimately, the mayar does have the power to doclire an
;?ll;\;!‘gem's —and lfallthaﬂcml'smthm todo w0, 'll do.

fully recorded
*2003 drought — water shortage in

‘This would enable the municipality to order people to con-
sume less water and even shut off water if they don't comply.
“We've got to make it through the growing season and we
can't allow our homes not to have any water.”

nagan Valley iencil its dri-
the heeld of a below-aver-

est summers on moonL coming on
, £9] the Summerland watershed,
Where e mumclpahty has seven:l storage reservoirs.

The oqub
i to ccurally it consumption by individ-
ual grows

"We'ro ol minimiring the fctthat e have {0 got the agri
cultural consumption down by 20 to 35 per cent,” Johnston
said. “Based on the measurements that have been done al-
ready, there's a number of abusers that are faking four or
five times the aiount of water they should be.”

Mezanwhile, the district also wants to utilize the 14 acreeet
of water the municipality must release daily from its reser-

voirs into Trout Creek to preserve trout habitat under foder-
2l fsheriesroglations. One acre oot egual t 217000 gl
lons of water

Jonmston Sk although this would cause the lower partof

o dry up, the municipality has offered to restock

ity supply with young fish reared at the provincial gov-
emment's Summerland trout ha

Okanagan-Westside MLA Rick Thorpe. Both have promised

to help.

- Day said Wednesday he contacted federal Fisheries
Minister Robert Thibault, who promised to look ino the pas-
sible diversion of fisheries water for comnmunity use,
thnugh he could not guarantee approval at¢his time.

're asking for common sense and acceptance of a plan
th.a( il save the agnc\lltura.l mmmunlty and look at actual-
Iy sh population,” Day said.

abston o1 the orien dpgamp t has stated approval
can't be given without a study, wl d take up to six
months to complem Sumumerland sllllpl‘] doesn’t have that
long, he sai

Another npuon calls for pumping water from Okanagan
Lake to allow it to run back down the creek. The Penticton
Indian band has suggested restoring fish habitat on Shingle
Creck through the rescrve, since rout Creek historically
has occasionally dried up in the sumimer.

Fisheries officials could not be reached for comment

" Wednesday.
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Risks associated with water supply and

demand in response to climate change (neiisen et

al., 2004)
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Costs of Adaptation Options in the Okanagan
(McNeill, Hrasko, 2004)

Cost (CANY/acre-ft.) Water saved or supplied

Irrigation scheduling: -large holdings $500 10%
-small holdings 835 10%
Trickle irrigation: -high demand areas 1500 30%
-medium demand areas 1666 30%
Metering: -lowest cost 1882 30%
-higher cost 2300-3400 20-30%
Public education: -large & medium communities 835 10%
Leak detection: -average 1567 10-15%
Storage: -lowest cost 600 limited
-medium-high cost 1000-1500 limited
pumping: -lowest cost 648 0-100%
-low cost (no balancing) 1160 0-100%
-higher cost 2200-2700 0-100%
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Demand Side Management Impact on Water Demand
Oliver, CGCM2 A2, Medium Population Growth

o (Neale, 2006)
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30-Year Aggregated Supply-Demand Scenarios
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Impact on Okanagan Water Management

* Incorporation of climate change into Trepanier
Landscape Unit Water Management Plan

— Recommends demand management as first
priority, along with supply augmentation, by
2050 if no climate change assumed, and by 2020 Tr;{ER;&I\]_ER | ANDSCAPE

if climate change is assumed UNIT WATER MANAGEMENT
PLAN
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Moving Beyond The Damage Report

an opportunity for participatory integrated assessment (PIA) & decision support....

Technical Experience Based

Info & Data Knowledge &
Values

Decision Support
Model

mTH Canada



Preliminary sketch of decision model
(Langsdale et al., 2006, 2007)
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Input from some participants at Okanagan study
model building workshop, April 2005 (cohen & Neale, 2007)
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Columbia Basin highlighted among subregional

cases from North America
(IPCC 2001: TAR, WG2, Ch. 15)

ecosystems, infrastructure, and aboriginal peoples

Arctic Border @j < %
Mackenzie Basin: Scenario impacts on 0 )

CLIMATE CHANGE 2001

Impacts, Adaptation, and Vulnerability

North Atlantic
1998 Ice Storm: Extensive
impacts on electricity system

Prairies (Alberta)
Hail Reduction:
Cloud seeding to
reduce hail damage

{

Pacific

Columbia Basin Water Management:
Scenario impacts on streamflow lead
to new vulnerabilities in a highly
managed watershed

Great Lakes
Low Water Levels: Major
basin with only modest
controls on levels and flows

Southeast USA

1993 Hypoxia Event:
Mississippi Basin flood
flushed agricultural runoff
into Gulf of Mexico

Rockies/Southwest USA
Water Banks: Adaptation in
drought-prone regions

Contribution of Working Group Il to the Third Assessment
Report of the Intergovernmental Panel on Climate Change U.S~Mexican Border
Chronic Water Shortage: Increasing
regional water demands and changing
water availability

\ U.S~Caribbean Border
Sea-Level Rise: Potential
impacts in areas of high
population density
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Okanagan Study

Highlighted in

Chaptar 3 Freshwwater resounces and thalr managamant

IPCC 4AR
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Box 3.1. Costs of climate change in Okanagan, Canada

The Okanagan region in British Colurnbia, Canada, is a semi-arid watershed of 8,200 ki area. The region's water rescurcas will
be unable to support an increase in demand due to projected climate change and population growth, 20 a broad portfclio of
adaptive measuras will be needed (Cohen and Meals, 2008, Cohen et al,, 2008). Imigation accounts for 78% of the total basin
licensed water allocation.

Figure 2.7 illustrates, from a suite of =ix GCM scanarios, the worst-case and least-impact 2cenario changes in annual water
supply and crop water demand for Trout Cresk comparad with a drought supply threshold of 20 million m&yr (26% of average
annual present-day fliow) and observed maximum demand of 10 million méAyr (Meilsen et al, 2004). For flows below the drought
threshold, local water authonties cumrently restrict water use. High-risk outcomes are defined as years in which water supply is
below the drought threshold and water demand albove the demand threshold. For all six scenarios, demand is expected to
increasa and supply is projected to decline. Estimated crop water demand increazes most strongly in the HadC M3 A2 emissions
scanario in which, by the 2080s, demand excesds the cument observed maximum in every year. For HadCM2 A2, high-risk
outcomas occurin 1 out of & years inthe 20508, and in 1 outof 2 years in the 2080s. High-risk outoomes occur more often under
Az than under the B2 emissions scenario due to higher crop water demands in the warmer A2 world.

Table 2.3 llustrates the range of costs of adaptive measures cumently available in the region, that could either decraase water
demand or increase water supply. These costs are expressad by comparison with the least-cost option, irfigation scheduling on
large holdings, which iz equivalent to US$0.25/m? (st 2008 pricas) of supplied water. The most expensive options per unit of
water saved or stored are metering and lake pumping to higher elevations. Howewver, water freatment requirements will lead to
additional costs for new supply options (Hrasko and McMeill, 2008). No single option is expectad to be sufficient on itz own.
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Figure 3.7. Annusl crop water demand and water supply for Trout Creek, Okanagan region, Canada, modeliad for 1967 fo 71990 (historic) and
thss 20-year time alices in the fidure. Each dotreprasents one year Drought supply threshold ia representad by the vertical ine, maximum
ohasrved demand ia shown as the howzontal line (Neilsan of &, 2004).

Table 3.3. Asbtie costs per unit of water saved or suppded in the Ckanagsn region, Bnitish Columbia (sdepted fom Machiaill 20041
i Water aaved or supplied in %

of the current supply

Irrigation scheduling Largs holdings to emall holdings 1.0t 1.7 10%

Fublic education Largs and medium communitiss 1.7 10%

Storages Lo to high cost 1.21t0 3.0 Lirnitsd {most sites aleachy
devaloped)

Lake pumping Low (no balancing eseroins) to 15t 54 0t 1005%

high cast fwith balancing reaerwirs]

Trickle imigation High to medium demand arsas 3.0t0 33 A0%

Leak detection Average coat 34 10 to 15%

Metering Low to high cost 3B6tb54 20 to 30

195



Simulated Discharge (cumecs)
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Adaptation in the Okanagan and
Columbia-Kootenay regions

* Okanagan Basin Water Board [www.obwb.ca]
— Okanagan Watershed Stewardship Council
— Okanagan Water Supply and Demand Study

* Columbia Basin Trust [www.cbt.org]
— Communities Adaptina to Climate Chanae

LI

COLUMBIA BASIN TRUST For Immediate Release
a .'!’f:__ﬁ'.‘-‘«.:],-‘_fi:.i?' rf.'.'ll.'.lr‘r.:','il.-"(' Apr” 2, 2008

CBT LAUNCHES NEW CLIMATE CHANGE INITIATIVE
Basin communities start planning to adapt to climate change

(Columbia Basin) - The City of Kimberley and the District of Elkford will partner with the Columbia
Basin Trust (CBT) in a year-long initiative to learn how to adapt to local climate change impacts.

Communities Adapting to Climate Change is a new planning and action initiative for local
governments in the Basin. The initiative is being spearheaded by CBT with input from an advisory
committee consisting of a number of provincial, federal, and academic organizations as well as First
Nations and local governments.




For further information on Okanagan climate change
studies:

stewart.cohen@ec.gc.ca
scohen@forestry.ubc.ca

neilsend@ag r.gc.ca Participatory Integrated
. . Assessment of Water Management
tlnan@lnterChange.UbC.Ca and Climate Change in the Okanagan Basin,

Slanngale@gmaiLcom British Columbia

FINAL REPORT

Reports:
http://www.forestry.ubc.ca/aird
http://www.adaptation.nrcan.gc.ca

Model and model guide:
http://www.forestry.ubc.ca/aird
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Licence / License

This work is licensed under a Creative
Commons Attribution 2.5 Canada License:
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