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“GRACE has revealed considerable changes in freshwater

resources occurring across the globe and has allowed them to be

quantified at regional scales, unimpeded by sparse measurements

or restrictive data-access policies… provid[ing] motivation for

multilateral cooperation among nations, states and

stakeholders…In the face of aquifer depletion, population growth

and climate change, water and food security will depend upon

water-saving technologies and improved management and

governance.” (p.6-7)

https://doi.org/10.1038/s41586-018-0123-1

We need to get better at managing water given the unprecedented changes we 

observing and predicting. 





gwf.usask.ca/impc
Image courtesy of PSRB



gwf.usask.ca/impc
www.schoolofpubl i cpol icy.sk .ca

Saskatchewan is facing very 
severe water security 
concerns. Look at the 
scarcity  issues Alberta is 
facing because of their 
water-based development. 

Hope for the Saskatchewan River Delta?

The South Saskatchewan 
River runs dry 

There is more than enough 
water, and we are letting it 
all go to waste. Look at how 
much Alberta has profited 
from their water-based 
development.



Cognition          Power

People make decisions based on patterns

they interpret from their environment (Kahneman,

2011).

Decisions are a result of ‘contests’ between

different frameworks of interpretation (Stone, 2002;

Kaplan, 2008)

Cognition plays a larger role in uncertain and

complex contexts (Kaplan, 2002; Stone, 2002)

Power results in institutional contexts that

define landscape in which management

decisions are made, and result in unequal

benefits across groups (Moe, 2015; Moe 2005)

Powerful actors have more capacity to defend

institutions that work in favor of their agenda
(Moe, 2015)

Power = money, votes position + strategic

use of ideas (Stone, 2002)



Narratives

• Stories that connect ideas (Roe, 1994)

• Contain setting, characters, causal mechanisms, morals (Jones and McBeth, 2010; Ganz, 2011)

• Relay what will happen if story events unfold (Roe, 1994)

• Employ strategic techniques (numbers, metaphors, synecdoche) to influence audience 
(Stone, 2002)



Narrative (Content) Analysis

134 document catalogue spanning 11 SRB stakeholder groups. Materials included annual 
reports, studies, website materials, published interviews, media, videos. 





Groups

Story Elements Indigenous Irrigation Agriculture Industry Environment

Story
Environmental Decline         

Cultural Decline    
Conspiracy

Stymied Irrigation 

Progress

Development 

Change, is-an-

illusion

Development 

Conspiracy

Characters Villain-Victim story Villain-Hero story Hero-story Villain-Victim story

Cause
Intentional    

Mechanical

Intentional  

Mechanical  

Unintentional/Natural 

Institutional

Mechanical 
Unintentional              

Natural and Intentional

Intentional   
Natural                 

Mechanical  and 
Unintentional

Blame Teleological* Teleological* Calculated Risk
Conspiracy 

Teleological* 

Solutions
Powers 

Rights          
Rational Planning

Inducements            
Rational Planning  

Rules and Powers

Rules   
Rational Planning 

Inducements

Rules  
Rational Planning        

Inducements

*Assumes the unfavorable effects of the action taken were the intended effects of the actor. 

Note: Larger text size indicates this element plays a more dominant role in the narrative based on 

coding frequencies. 



Figure 4.3. Simplified schematic of the SWAMPSK water resources system from Hassanzadeh et al., (2014). The main flow of the 

SRB system (SSR, NSR and SR) follows the path of the thick black lines. 



Scenario Characteristics

Historical flows SSR and NSR (1980 to 2010)

21,400 ha of irrigation

Historical SSR and NSR flows (1980-2010)

107,000 ha of irrigation (expanded from 21,400 ha)

Historical flows SSR and NSR (1980 to 2010)

107,000 ha of irrigation (expanded from 21,400 ha)

5% drop in historical flows for the NSR

8.5% drop in flows for the SSR

S0                                                 

No Change

S2                                               

Irrigation Expansion

S3                                         

Irrigation Expansion and 

Climate Change

Table 4.3 Baseline and future scenarios employed during narrative modelling.





Stymied Irrigation 

Progress

Environmental 

Decline

Flows in a future like the present from the perspective of…

Annual average

Increasing water availability over 30 years

Seasonal 

extremes



Stymied Irrigation 

Progress

Environmental 

Decline

Extreme low flow 

periods are visible

Less water available, but more than 

enough for irrigation expansion (all 

irrigation demands met in S2 and S3)

Flows in a future with an irrigation expansion and an irrigation expansion + climate change impacts 

from the perspective of….



“Environmental Flow Gap” or the difference in flows with and without the E.B. Campbell Dam = α + β1JanuaryT + β2FeburaryT + β3MarchT + 
β4AprilT + β5MayT + β6JuneT + β7AugustT + β8SeptemberT + β9OctoberT + β7NovemberT + β8DecemberT + µ

S0 S2 S3
Variables (S0D-S0N) (S2D-S2N) (S3D-S3N)

(Intercept) 0.21* 1.0* 0.6*
(-0.21) (-1.05) -0.8

January 6.5* 5.7* 6.2*
(-4.61) (-4.06) (-6.54)

February 34.3* 33.5* 33.0*
(-24.24) (-23.86) (-35.94)

March 7.1* 6.2* 6.7*
(-4.98) (-4.44) (-7.1)

April -12.2* -13.0* -10.6*
(-8.59) (-9.26) (-11.19)

May -21.7* -22.5* -23.9*
(-15.31) (-16.03) (-25.28)

June -7.4* -8.2* -7.1*
(-5.20) (-5.81) (-7.51)

August 3.1* 1.3 1.8
(-2.18) (-0.96) (-1.91)

September 8.2* 7.3* 7.8*
(-5.78) (-5.26) (-8.28)

October 10.3* 9.5* 10.0*
(-7.28) (-6.77) (-10.55)

November 4.5* 3.7* 4.2*
(-3.21) (-2.66) (-4.45)

December -23.5* -24.4* -23.9*
(-16.61) (-17.34) (-25.27)

R
2

0.88 0.88 0.88

N 372 372 372

Dependent Variable: Difference between 

flows with and without the E.B. Campbell Dam

Table 6.2. ‘Environmental flow gap’ regression 

results in three future scenarios

*Coefficients statistically 

significant at 95% confidence 

(t=1.96; p=0.05)

Note: Numbers in brackets are 

estimated t-statistics



Figure 6.8. Wildlife habitat suitability with (light green) and without (dark green) the impact of human development in 

the Environmental Decline future scenarios S0D and S0N. Values show the percentage of SWCA over the total study area 

(1315km2). 

D N D N D N

Number of months percentage of 

SWCA falls below 5%
68 67 73 71 86 84

Number of months percentage of 

SWCA falls above 10%
12 12 11 10 7 6

Total months unsuitable (%) 80 (37%) 79 (36%) 84 (39%) 81 (37%) 93 (43%) 90 (41%)

S0 S2 S3

Notes: SWCA is calculated as a percentage of wetland areas (a representative study area of 1315 km2 is used) for the ice-free season 

(April to October) for 31 years (N=217). Percentages over 10% and below 5% are considered less suitable for moose. 

Table 6.3. Impact to wildlife in Environmental Decline S0, S2 and S3 simulations. 



Figure 6.13 Direct and societal irrigation economic benefits in the Stymied Irrigation Progress

S0, S2 and S3 simulations. Benefits are depicted on an annual basis for 59, 552 acres in S0 (dark 

purple) and 297, 761 acres for S2 and S3 (light purple), combined in this graphic. 



• Several distinct stories about SRB water management exist in Saskatchewan. 

• Discussion around water planning becomes difficult because advocacy for one 
policy outcome is associated with the baggage of assumptions represented by 
the narrative variables. 

• Divergent views matter for water policy and planning.

• Decision-makers are exposed to real differences in how the future will unfold 
and what is at stake. 

• Results also suggest there are real costs in the case where one narrative 
successfully influences the policy outcome but a competing frame comes to 
more accurately represent reality. 

Conclusion

Is the current interpretive framework guiding our decision-making in Saskatchewan 

going to prepare us well for the future? 



A1: Atmospheric Modelling

A2: Hydrologic Modelling

A3: Water Quality Modelling

A4: River Ice Modelling

A5: Model Intercomparison

A6: Floodplain Mapping

A7: Uncertainty 
Characterization       

D1: Outreach and 
User Engagement

D2: Decision Support Systems

C1: Future Scenario Generation

C2: Optimization and Multi-
Criteria Decision Analysis

B1: Basin-wide Water
Resource Modelling

B2: Environmental Demands

B3: Hydro-economic 

Modelling
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