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Using Scenarios to Prepare for Extremg.CIimate Events
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" The Goals of the Extreme ClimaTe Events Prep
Adaptation (EXTRA) are to:

* I|dentify strengths/gaps in
preparedness and response.

Build upon assets and address
vulnerabilities.

« Engage stakeholders in discussions
and planning for extreme climate
events preparedness and response in
the agricultural sector.

«  Support institutional preparedness
and response to extreme climate
events by providing frameworks within
which to conduct their assessments.

« Governance needs to be worked out.
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How Do you Get People Excited About Working on
- Drought Planning and Preparation?

- N

« Whatis something everyone seems to ha\)e some |
affinity for regardless of race, creed, intelligence
quotient, education, or economic standing?

As far as | can tell it’s SPORTS!




water supply and planning for local government and
regions.

2. Potomac River agreement simulation water
management — River Management.

3. Drought Ready Communities - Communities
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Invitational DroqghtT_.Urn.a_mgit (IDT)

 Discussion-support tool under EXTRA umbrella
— Helps institutions tackle drought preparedness.
— Tries to identify gaps and vulnerabilities in drought preparedness

— Forum for multi-disciplinary stakeholders to discuss climate preparedness and
adaptation —




How the Game Was Envisioned

~* Multi-disciplinary teams of 4-6 players, with
| representatives from:

— Policy

— Water

— Agriculture

— Environment

— Industry

 (oal of game - To reduce your drought risk over the
short- and long-term by:
— maximizing economic potential Sustainable
— minimizing social stress Development

. . . . Pillars
— Improving environmental conditions ,



Participants
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Prairie Provinces Water Board
« Regional District of North Okanagan
* Government of Alberta

* Manitoba Water Stewardship

« Canada West Foundation

« Meewasin Valley Authority

« Alberta Department of Agriculture

« Alberta Innovates

« BC Ministry of Natural Resource : L
operationsy « Cenovus - Canadian Association of

- University of Calgary . i;t(r:ocl)el\xm Producers
« Nature Conservancy Canada

»  Saskatoon Environmental Association §e$§'ver Bast!n Cgmmlsfflc}nc .
« Natural Resources Canada oll -onservation L.ouncii ot t.anada

«  Agriculture and Agri-Food Canada ganadr']?r;awater ETS_?_Uft_CeS Association

« Canadian Association of Petroleum *  Environment Canada

Producers » City of Calgary
« Canadian Cattlemen's Association * University of Regina
« Bow River Irrigation District « National Drought Mitigation Centre, USA
- Saskatchewan Irrigation Projects * R Halliday and Associates

Association * Hursh Consulting and Communicatigns



How the Game Worked in the First Iteration

g ‘,'.\f’-':l;' . p"af' - - o7 v,-ﬂ.;/’.-f-' 2 i ~,‘ .,._.‘s’ | ‘—' ik ] A ':' .
~« For the fictitious Oxbow Basin - =m0 £ TR R VNG
— Teams guided through a multi-year drought scenario of unknown duration and intensity

— Teams have to make tactical and strategic decisions regarding adaptation to and
mitigation of drought impacts

— Teams have a pre-determined budget

— Teams have the option to implement adaptation options before the unknown drought
occurs

—— Basin Boundary
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Figure 1: Oxbow basin, Canada




IDT Workbook and Scenario Guides

' The pafhmpants are glven a
workbook that outlined the purpose
and rules of the game

«  They also have a workbook for each
year (round), with a different
scenario outlined

EXTREME CLIMATE EVENTS
PREPAREDNESS AND ADAPTATION
(EXTRA) PROJECT

Invitational Drought Tournament

Prepared by: Shanda Buchanan, Monica Hadarits, Harvey Hill, Nancy Lee and Rick Rieger

Canada
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Agricultural Drought
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Hydrologic Drought /

A) Natural streamflow 2986
E:I Demands Municipal (e g, drinking water, household use) (14%) 226
Agriculture (e g, irrigation, livestock watesing) (73%) 2816
Industry (e, enecer, mining, tourism, recreation) (4%%) 120
Other (e.g., in-stream flow needs, habitat) (7%5) 262
Total 3724
| Waterbalance a8 000000 [768
Storage 1514
Additional water made available through adaptation option:
Additional water made available through adaptation opuon:
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Adaptation Option Examples

Adaptadon
type
Water Management
Enhance irrigation Long-term 300,000 acres have been | $193.000,000
water delivery system strategy that comverted to high
and application takes 5years to | efficiency irgation and
efficiency by 25% implement. This | 1000 kms of canal have
strategy will be been lined with concrete
completed prior to reduce seepage
to the scenario
Financial Management
Relief payout to Short-term Provide an $100,000,000
producers emergency emergency payout
response strategy of $35 per acre 1o
aimed at reducing producers affected
immediate by drought
economic and
social stress in the
agricultural sector
Land Management
Promote green cover | Long-term Provide producers | $12,750,000
operation with $85 per acre
management over 10 years to
strategy aimed at covert 150,000
changing land use | acres of marginal
in the basin annual cropped

land at-risk of soil
degradation to
perennial cover
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-ach adaptation option has a score

— Economic

 Scoring is based on a modified risk assessment

Environmental
Meets short-term needs (1 year)
Meets long-term needs (15 years)

— Team with the lowest score, i.e. lowest residual risk, wins

IMPACT SEVERITY

Wery Low Low Moderate | Major Exreme

FREQUENCY/PROBABILITY

. Extreme risk: Immediate controls required

High risk: High priority control measures
required

Moderate risk: Some controls required to
reduce risks to lower levels

Low risk: Controls not likely required

Negligible risk: Scenarios do not require
further consideration

14
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Baseline Drought Risk Scores

ZATION OF ECOLOGICAL SEVERITY AND RISKS (step 2)

Yr 1: 46

Yr 2: 168
Yr3:176
Yr 4: 204
Yr5: 208

smre\>

Description and examples

Ems_vsrem stmctare and fanction are fl.mdamentﬂﬂ_r cha.ﬂged ima
non-reversible manner

* Sipnuficant permanent habitat loss withun a watershed

Serions

Ecosvstem stouctuce and fonction are damaged; species and

populations decline and commmunities change; habitats and abiotic

resoncces are lost; less robust food chain:

* Decline in suitable habitat for species persistence (e.g. decreased
CALIVING CAPACILT )

MAloderate

-6

Ecosvstem stmctee or fanctions affected; infrequent o
inteomittent effects; indrmiduals mav die but populations are not at
osk: habitat i1s intact; impairment of pomary processes; loss of
resilience:

* Changes in habitat ducing crtical stages of some tecrestoal life

Alinor

Ecosystem structure and functions are exposed to stress but svstem

integrity is intact, transitory effects on habats, species or individnals:

* 5Small changes in hahitat bt does not unduly affect species
persistence

Yr 6: Innovation Round
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Results from the Inquyation Rpuhd

Create multi-stakeholder watershed
groups and preparedness plans o
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2. Aquifer management strategy
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3. Invest in value-added manufacturing for
irrigated high value crops
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4. Diversify economy away from water
intensive agriculture

5. Develop parks for eco-tourism, recreation, and interpretation

6. Create wetlands for regional aquifer storage and banking program for
drylands
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Results from the Innovation Round

- 7. Enhance environmental resilience RGATg . N AN
— Rural Land Stewardship Plan cost shared program
8. Infrastructure Program
— short term: groundwater development, dugouts, water hauling (if necessary)
— long term: rural water co-op infrastructure, groundwater storage pilot, etc.
9. Land Conversion Program
— Convert crop to grass
— source water protection — long term benefit
10.Financial Relief
— Farm debt relief, etc.

11.Business Incentive Programs
— Enterprise Grant to stimulate new and existing
industry to enter or re-enter the basin market
— encourage economic diversification by stimulating
small business (perhaps farmers), particularly information technology

What is desirable
to users?

« Innovation

1 What is viable
in the
marketplace

Whatis
| possible with
. technology

photo taken from ipprospective.com

17



Challenges and Recommendations
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1. The water balance scenario was statlc SO there was no way to
account for positive steps taken to conserve water the year
before; this made scoring the adaptation options difficult.

2. Infuture exercises, the web or other simulation software may
be useful in automating the adaptation scores and other
aspects of the scenario. It may also help to provide more detail
on the impacts of adaptation options on the basin.

3. The funding strategy needs to be flexible and proactive; using
cost benefit analysis to establish and use budgets. The
government funding cycle is not aligned with the climate cycle.
A participant suggested having a budget range rather than a
cap.

18



Lessons Learnt - Comments from Participants

~+ Opportunity for i;noWiédge' |
exchange and networking

» Encourages teams to develop a
group vision for the basin

© Qriginal Artist
Reproduction righlta obtainable from
wanwe CArtoonStock com

" What did you take away from the meeting 7 "

Participants tended to work as a

\

£ -

team vs. competitively in their
sector roles

An automated process for running
the game would allow for more
adaptation choices

Scoring process needs to be clear
and transparent to promote learning

Engage watershed groups to make
the framework operational

19




Comments From Obs,ervers and Participants

_re “It takes adaptatlbn-plannmg exercises to a new Ievel above and‘
beyond an inventory of impacts and adaptation...

« “..see the tournament mostly in terms of a process rather than
an outcome.”

« “...this approach could be applied to other adaptation strategies
and climate scenarios.”

 “...the tournament has strong potential for testing the application
of science to adaptation decision making.”

20



Potential Implications for Canadian Agriculture

-

-
-

| Strengthens collaborative decision-making
— Framework creates a forum for multi-sector discussion
Encourages proactive business risk management

— Scenario planning under uncertainty (climate, political,
economic, etc.)

Enhances innovation environment

— Provides “safe environment” to debate politically-sensitive
adaptation options, e.g. interbasin water transfers
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Next Steps /

Add other climate scenarios
— excessive moisture scenarios

— sequences of wet and dry years or a “full” (ENSO) cy;cle
— Incorporate the effects of climate change

 Add more adaptation strategies including some that are
more socially oriented

» Add farm level adaptations (BMPs — which would
require more participation by producers)

* Leverage computer modeling 2



Next Steps

+ We would like to produce a “tool kit” for educational
Institutions and practitioners. This could be an online
database that can be queried and would allow users to
construct their own climate scenarios.

Q"' “

» Intended to be useful across multiple spatial and temporal
scales and environments.

* Explore an “International Invitational Extremes Tournament’.
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Possible Links to Pr'e/s'entatiq‘ns"l Saw Yesterday

. ”Different groups require different informatic')n,‘ some
more quantitative others less so.

* Could it support Colorado Drought Planning at the
Basin or County level? One dream that it supports the
Prairie Provincial Water Board Decisions in an
appropriate manner.

* Fish maintenance by coordinating water flow?

* Municipal Drought Planning Tool Box Workshop Series

* Droughts we haven't experienced but know have
occurred in the paleo record.
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* Synergy of planning for cascading effects
* |thaca example
o Support planning training.

25
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