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Some of the largest potential changes in surface
water quantity under the currently predicted climate
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"Hydrology and the Canadian Prairies

scenarios are in the Canadian prairies.

Adapting to these changes
requires sophisticated
understanding of the hydrological
cycle within the prairie eco-zone
In tandem with understanding the
influence that human intervention
on the landscape has made to
the hydrological regime.
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Objective

» To predict the future water availability in the South Saskatchewan River
Basin (SSRB) under the potential impact of climate change using
hydrologic models calibrated to SSRB and forced by downscaled climate
scenarios projected by some selected general circulation models (GCM).

» To prove the utility of a physical modeling study linked and integrated to
water policy via a socio-economic study

The scenarios will allow others to
examine surface water resources
management strategies on the
prairies in an integrated watershed
management framework under
varying climate scenarios.




. National Water Research Institute ‘
ﬂﬁ GCM Analysis

GCM Data Observed Data

CCRSNIES |IDW —Prairie & Northern Region
CGCM1 CRU — Climatic Resear ch Unit
CGCM2 WATMPPR — U of Waterloo
CSIROMK?2b

ECHAMA4 1961-1990 current climate ssmulations of
GEDL -R15 seasonal & annual:

GEDL -R30 - Mean Temperature

HadCM 2 -Total Precipitation

HadCM 3 Baseline climatology

NCAR-DOE

NCAR-PCM



Baseline comparison
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Temperature

Best seasonal representation
CCSR-NIESand ECHAM4

Good annual balance
HadCM 3 and NCAR-PCM

Precipitation

Best seasonal
NCAR-PCM

Annual balance
GFDL-R30, NCAR-PCM and ECHAMA4



CCSR-NIES

0.4

1.3

-0.8

Y ellow values = no significant difference
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ECHAM4

GFDL-R30

NCAR-PCM




Meteorologlcal Forcing and .
Downscaling
Current Climate for cing:

Surface Observations from Climate Archive
Precipitation (Daily) - 30 years 1961-1990
Temperature (Daily) - 30 years 1961-1990

700+ stations

Disaggregate
(hourly)
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>  Lapserate

Interpolate
(hourly)
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Forcing for futureclimate: Apply basin mean changesin T and P due to GCM to observed data

GCM %Precip +Temp pescrlptlon Seesan A Bresl e Description
gﬁﬂﬁill %é ;g driest, warmest winter 11.8 2.1 wetter and warmer
hada21 11'_1 2:3 moderately wet and warm spring 9.1 1.3 wette.r and somewhat warmer
hadb21 6.1 21 summer -3.8 3.0 drier and much warmer
ncara2l 11.8 1.7 wettest and least warm fall 7.9 2.3 wetter and warmer
ncarb21 8.5 1.5
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Seasonal res
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Confessions of a modeler

— "The greatest obstacle to discovery is not ignorance, it
Is the illusion of knowledge". - Daniel Boorstin

— Prairie Hydrology is poorly understood!!!
— Data uncertainties

— Non-contributing area

— Effect of land-use practices

— Groundwater

— The role of glaciers

— The role of potholes and depression features in the water
and energy balance

— Snow sublimation
— Seasonally frozen solls
— ET estimates are uncertain



——| === Morton Land Surface (1147)

Land Surface Potential Evapotranspiration

8- \odified Priestley-Taylor (1046)
==X =Hargreaves (619)

8- NCEP-NCAR reanalysis (1674)

=== Pan Evaporation (1263)

Jan Feb Mar Aprii May June July Aug Sept Oct Nov Dec
Month

*PET estimates available to link to
distributed hydrologic modeling

g

Morton/CRAE

— Spatially and temporally
insufficient

Modified Priestley-Taylor

— Estimates end at Alberta
border

NCEP/NCAR re-analysis
data

— Sufficient
spatial/temporal
resolution

Hargreaves within
Watflood

— Can be modified/recoded
— Must ensure consistency
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SSRB Water Availability Study —
physical modeling and linkages

The Physical Component of the SSRB climate change study nearing
completion

— Comparison with Sacramento, MISBA for major sub-basins
Cross validation/nested scaling

— Model output linked to economic analysis on a yearly and sub-basin scale

Where to go, implications for DRI
— Continued evaluation on other components of the water cycle
» Potential evapotranspiration (PET), AET/soil moisture availability
» Closed basins, non-contributing areas

— Assessment of uncertainties with further examination of current climate
modelling or within GCM scenarios

SSRB has striven for a unique and consistent approach to quantifying
socio-economic impacts using solid physical models and methodologies.
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