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Why$water$on$the$Prairies?
• Over%5.5%million%people
• 80%%of%Canada’s%agricultural%land%
• Intensive%land%use



Drought(and(flood
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Drought(and(flood(+(water(quality
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Kehoe&,&Leavitt,&Joehnk and&Baulch,&unpublished.

Buffalo&Pound&Lake&
(drinking&water&for&Regina&+&Moose&
Jaw)
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The$Prairie$context
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• Water'deficit.''(Plant'growth'constrained'by'water'availability.
• 56%'of'Canada’s'agricultural'production.
• Majority'of'Canada’s'wheat. $



Non$contributing,areas

Pomeroy'et'al.'2005'



Fill$and$spill$
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Issues:&wetland&drainage
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Issues:&wetland&drainage

• Estimated)200,000)unlicensed)
drainages)in)SK)(PBO)2016).

• Drainage)can)increase)flood)peaks)
(Pomeroy,)Shook,)Fang,)
Dumanski,)Westbrook)and)Brown)
2014))

• Unlicensed)drainage))is)not)
(generally))managed)(PBO)2016).O



The$prairies

• Extremes((hot/cold,(wet/dry)
• Intensively(managed(and(the(
management(is(not(static.
• Thresholds(<< extremely(
sensitive(to(change(–
agricultural(productivity,(flood,(
drought,(water(quality.
• Many(challenges.
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Prairie&Water

Spence&et&al.&submitted



Prairie&watersheds



Durrant and(Blackwell(1959



Watershed)classification)
Wolfe&et&al.&unpublished



Issues:&groundwater&recharge&and&resources



Issues:&nutrient&pollution



Issues:&pesticide&mobility
Estimated)neonicotinoid)application)(g/ha)

Main%et%al%(2014),%PloS One(

Canola)production)(C.)Morrissey)



Locations)for)the)2018)spring/summer)pesticide)sampling)campaigns))

Ducks&Unlimited&Canada&(2017)&Estimating&Wetlands&from&CanVec Data:&A&Geoprocessing&and&Statistical&Modeling&Approach
Wartmough,&M.&D.&and&E.&M.&Beck&(2017).&Canadian&prairie&wetland&and&upland&status&and&trends&2001I2011.&Prairie&Habitat&Joint&Venture.&Edmonton,&Alberta,&Canada,&Canadian&
Wildlife&Service.

Sampling&in&81&transects

In&total,&200&wetlands&
throughout&the&Prairies

ci&I concentration&of&pesticide&i
in&wetlands&
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E.&Malaj PDF&research



Alberta(Biodiversity(Monitoring(
Institute(survey(sites

Issues:&land+use&&&climate&change&impacts&on&
prairie&wetland&biodiversity



• A"negative"Salinity,"TP"&"DOC"
effect"on"aquatic"
macroinvertebrates

• A"negative"cropland"effect"on"
many"wetland@associated"
birds

• A"synergistic"effect"between"
temperature"change"over"time"
and"woody"vegetation"on"birds

Mantyka@Pringle"et#al.#2018,"in"prep

Photo"credit"@ Lauren"Bortolotti

Photo"credit"–DUC"library



Connecting)people)and)science

Spence&et&al.&submitted



Economic'dimensions



Governance)and)social)science)questions
What value does modeling add to governance and decision making?

How do we blend conventional & Indigenous water governance 
and management principles?

Which%guiding%documents%and%management%plans%are%used,%and%
are%useful?

How%can%we%enhance%social%learning%for%water%governance?

What%are%some%ways%citizens%can%be%engaged%in%water%science?

School of Environment and Sustainability, School of Public Health



Model&utility

1. Evaluate utility of watershed model 
in promoting social learning and 
capacity building in the community, 
and,

2. Analyze factors influencing 
community members’ acceptance 
of model-generated information

Social'Learning

Collective'Action

Dynamic'Interaction
Building'Knowledge

“learning together to 
manage together” in a 
social context (Pahl-Wostl 
et al., 2007).

A.#Thapa#MES#research



Key$Outcomes
1) Watershed+models+to+predict+water+

availability+and+quality+under+different+
climatic+and+land+use+scenarios

2) Assessments+of+groundwater+resources+
and+management

3) Multi?stakeholder+process+to+mobilize+
science+with+communities+and+
governance

4) Decision?support+tools+for+sustainable+
water+management+across+user+base

How do we realize

the right things?

Are we doing

things right?

Are we doing

the right things?

Spence+et+al.+submitted



Conclusions

• On#the#Canadian#Prairie,#there#exists#two#stable#system#
states#with#very#different#predominant#processes#and#rates#
of#processes;#“drought#and#deluge”#à la#Shaw%et%al.%(2012)
• Two#profoundly#different#behaviours
• Complex#&#layered#challenges#
• The#prairies#have#always#been#a#place#where#climate#has#
been#extreme.##Adaptation#is#part#of#the#culture.##But#we#
need#to#understand#the#extent#of#adaptation#that#will#be#
required
• And,#we#need#to#better#understand#how#actions#of#people#
today,#and#the#governance#of#those#actions#impacts#water#
related#risks



Questions?

colin.whitfield@usask.ca helen.baulch@usask.ca



https://gwf.usask.ca/prairiewater/
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N"Ducks"unlimited"Canada

O"Ducks"Unlimited"Canada
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