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Current State
Average 

Temperature

Average 
Precipitation

Precipitation 
SeasonalityPe

rt
u

rb
at

io
n

 c
o

m
p

ar
ed

to
 h

is
to

ri
ca

l b
as

e
-l

in
e 0%

+30%

-30%

0%

+21 days

-21 days

0-8 °C +8 °C 0%-30% +30%

Perturbation compared
to historical base-line

Climate Model
Projection

Average 
Temperature

Average 
Precipitation

Precipitation 
Seasonality

Sources: Guo et al. 2018, Guo et al 2017, Culley et al. 2016, Culley et al. 2019

Plausible Future
Scenarios

Average 
Temperature

Average 
Precipitation

Precipitation 
Seasonality

±n days

% change

°C change



Stochastic Weather Generator

Weather generators: Wilks 1998, Wilks 2009, Brissette et al. 2007, Chen et al. 2014

Daily Grid-by-Grid Precipitation Generation
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Water Resources Systems Stress-test
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Preliminary Results – Scenarios
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Example Scenario 1:
* Temperature: 4 °C decrease
* Precipitation: 20% decrease

Scenario 1

Scenario 2

Example Scenario 2:
* Temperature: 4 °C increase
* Precipitation: 30% increase



Preliminary Results - Hydrographs

Results of a 1000-year scenario
for the headwaters of

Bow River at Banff
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