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Impacts on the environment, economy, 
and society were severe
Adaptations were undertaken--several 
were difficult, costly, disruptive and failed
Improvements in many areas are vital to 
reduce vulnerability  

Main PointsMain Points
Acknowledge: V. Wittrock, SRC; S. Kulshreshtha, 

University of Sask; G. Koshida, Environment 
Canada, and many Collaborators
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� What were the main physical, biological and economic 
impacts of this drought?

 What were the main adaptations and how effective 
were they?

 Are we prepared for the next major droughts?
 How can we better prepare for the next droughts?

Main QuestionsMain Questions

??
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Interaction framework: Interaction framework: 
drought causes, drought causes, 

characteristics, characteristics, impactsimpacts and  and 
adaptationsadaptations
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Drought Impacts Can Be Numerous, Severe Drought Impacts Can Be Numerous, Severe 
and Affect Many Sectors – Examples and Affect Many Sectors – Examples 

FollowFollow
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Impacts of the 2001-2002 Drought:Impacts of the 2001-2002 Drought:
Water ResourcesWater Resources

m Previously reliable and good 
quality water supplies were 
severely affected, and some 
failed

 Records were set; e.g.,  
lowest water levels in the 
Georgian Bay Area

 The number of prairie 
sloughs was the lowest on 
record in May 2002

(Wheaton et al. 2005,2008)(Wheaton et al. 2005,2008)

Person
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Dugouts are an Important Source of Dugouts are an Important Source of 
Farm WaterFarm Water



smart science solutions

Spatial Spatial 
Patterns of Patterns of 
Crop Crop 
Production Production 
in 2001 in 2001 
DroughtDrought
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Grasslands Suffer During DroughtsGrasslands Suffer During Droughts
Grasslands Support Livestock Grasslands Support Livestock 
ProductionProduction

Grass Growth on Pastures
for 6 June 2002



smart science solutions

  Some Economic Impacts of the Some Economic Impacts of the 
2001-2002 Drought2001-2002 Drought

 Total Canadian agricultural 
production loss was ~$3.6 
billion 

 Gross Domestic Product fell 
~$5.8 billion 

 Employment losses > 41,000 
 Worst year was 2002
 Alberta and Saskatchewan 

were hit hardest

(Wheaton et al. 2005, 2008)(Wheaton et al. 2005, 2008)
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Adaptation Option Types Adaptation Option Types 
Prairie ProvincesPrairie Provinces

Adaptation Type - Key Words
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Observed Short-Term Adaptation Strategies:Observed Short-Term Adaptation Strategies:
Crop ExamplesCrop Examples

Technology/ 
Research

Government 
Programs

Farm Management Farm  and 
Secondary 

Industry 
Financial

Community 
cooperative 

Support

Equipment 
was 
modified 
to deal 
with 
stunted 
crops

Drought 
resistant 
crops

Crop 
Insurance, 
National 
Income 
Stabilizati
on 
Account

Low interest 
loans

Disaster 
payment

Pest control
Information, 

e.g., 
future 
climate 
conditions

Cropping 
strategies, e.g.: 

• crop rotation 
• change 

seeding times 
depending on 
soil moisture  

• reseeding 
• weed and 

insect 
management

• crop 
diversification 

• drought 
tolerant 
species

Used 
unmarketable 
crops for silage 
or baled for use 
in livestock 
industry

Sold crops 
during 
shortages to 
obtain 
higher 
prices-- 
worked until 
2003 when 
the 
inventory 
was low

Seed 
suppliers 
offered 
producers 
to take 
some of 
the 
financial 
risk of 
production 
due to 
inclement 
weather 
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Technology / Research Government 
Programs

Farm and Financial 
Management

Drought Resistant Crop 
development:  canola, 
winter wheat, corn, spring 
wheat, forage crops

Assessment of future 
government assistance 
programs

Expansion of 
minimum tillage

Long-range weather 
forecasts 

Agriculture Policy 
Framework

More efficient 
irrigation systems

Weather/climate 
monitoring network 

Agriculture Drought 
Risk Management Plan

Improved business 
plans

Soil moisture modelling Diversified into 
production, 
processing and 
marketing

Soil moisture conservation 
strategies to reduce soil 
erosion and weed growth

Impacts and adaptation to 
climate change

Observed Long-Term Adaptation Strategies:Observed Long-Term Adaptation Strategies:
Crop ExamplesCrop Examples
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Timing of Adaptation EmphasisTiming of Adaptation Emphasis
Prairie ProvincesPrairie Provinces

Adaptations by Year and by Province
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What is the What is the 
effectivenesseffectiveness  of of 
adaptation options in adaptation options in 
reducing the vulnerability reducing the vulnerability 
of agriculture?of agriculture? 

m Determine the residual negative 
effects remaining after adaptation 
options are applied

 Identify, organize and describe 
limitations of, and barriers to 
various adaptation options

 Determine maladaptation levels by 
documenting the types of problems 
resulting from adaptation measures 
implemented

 Identify innovative adaptive option 
that extend the coping range, and 
decrease the vulnerability of crop 
and livestock systems



smart science solutions

Some Possible Water FuturesSome Possible Water Futures
(Canada in a Changing Climate 2007)(Canada in a Changing Climate 2007)

m Increased drying due to 
increased temperatures, 
and ice free season, etc.

 Decreased water 
supplies

 Increased societal 
demands on water 
resources and conflicts

 Increases in water 
scarcity represent the 
most serious climate risk 

(Sauchyn and Kulshreshtha 2008) 
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