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Overview
·Identify Risk

·Risk Evaluation

·Primary & Secondary Impacts

·Resource Management Implications

·Adaptive Response



Identifying Risk
·Acceptance that a risk may exist
·Observation (staff/residents)

·Anecdotal evidence

·Published research



Climate Change Impacts
- Great Lakes/St Lawrence Lowlands 

·Temperature
·Generally warmer temperatures

·Average temperature increase of 4.5o C by 2055

·Precipitation
·Less snow (20 ɀ80%) & more rainfall in winter and 

spring

·Greater rainfall in fall

·Greater storm intensities

·Evaporation
·Higher evaporation rates and lower soil moisture



Water Resource Impacts
Water Sector: Vulnerability and Adaptation to Climate Change,
J. Bruce et al, 2000

·Higher streamflows (September ɀJanuary)
·Lower streamflows (April ɀSeptember)
·Lower summer low flows
·Earlier & lower spring freshets
·Greater frequency of high intensity rainfalls
·Higher water temperatures
·Earlier spring break-up

What does this mean to us?



Identifying Risk
·Acceptance that a risk may exist
·Observation (staff/residents)

·Anecdotal evidence

·Published research

·Studies/assessments
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Identifying Risk
·Acceptance that a risk may exist
·Observation (staff/residents)

·Anecdotal evidence

·Published research

·Studies/assessments

·Overcome preconceived notions
·Stable climate

·Historic norms



Risk Evaluation
·Defining the risk
·Frequency

·Scope

·Vulnerabilities



Average Annual Stream Flow

Mississippi River @ Appleton (WSC 02KF006)
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Average Winter Stream Flow

Mississippi River @ Appleton (WSC 02KF006)
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Maximum Summer Stream Flow

Mississippi River @ Appleton (WSC 02KF006)

0

20

40

60

80

100

120

140

160

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Year

F
lo

w
 (

c
m

s
)



Minimum Summer Stream Flow

Mississippi River @ Appleton (WSC 02KF006)
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Risk Evaluation
·Defining the risk
·Frequency

·Scope

·Vulnerabilities

·Consequence
·Primary

·Secondary

·Stakeholders



Mississippi River Water Management Structures



Mississippi River Water Management Structures

Reservoir Operating Regime
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Mississippi River Water Management Structures

Reservoir Operating Regime
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Crotch Lake Reservoir Operating Regime
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Water Resource Impact Assessment
- Reservoir Operation

·Develop scientific basis to quantify potential 
impact

·Assess reservoir performance

·Assess potential for secondary impacts 
(fisheries/water quality)

·A2 emissions scenario ɀCGCM II climate model 
downscaled to Mississippi R. watershed
·temperature

·precipitation


