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Some early questions about the benefits of the 
DRI research to users (after R. Stewart)

ÅDrought indices are used to compare with 
impactsto determine the risks of drought 
ÅMethodologies- improve the depiction of drought 

characteristics, dynamics, to improve monitoring 
and early warning systems
ÅUnderstanding of drought migration would help 

address questions such as: how quickly can 
droughts move or intensify/dissipate? What is the 
direction of movement? 
ÅEstimates of possible impacts and adaptations
ÅActions toward decreasing vulnerabilities



Sustainable Agriculture:

Agriculture is sustainable if it is able to continue on a consistent basis
to provide financial and social support for those who participate in
the agricultural sector and, as the sector, it provides support
for the financial well-being country without degrading its potential
support for future generations to achieve the same success.

Some factors that work against sustainability:
- Overexploitation of the resource (soil degradation, water depletion)
- Stress from the climate (i.e., drought)
- Overuse of pesticides (water pollution)
- A poor economy (where inputs costs exceed the value of the product)



ÅTotal Canadian agricultural 
production loss was ~$3.6B 

ÅGross Domestic Product fell 
~$5.8B

ÅEmployment losses > 41,000 

ÅWorst year was 2002

ÅAlberta and Saskatchewan 
were hit hardest

DRI studied the 1999-2004/5 drought.  
Socioeconomic Impacts of this drought in Canada 

were largest in 2001-2002

Wheaton et al. 2008



Drought Frequency: study of severe drought PDSI girds shows that 
droughts have been frequent And intense in the past.
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Years Average value of wheatcrop

1917-1920 $373.3 million

1921-1924 $178.1 million

1925-1928 $432.5 million

1931-1934 $134.8 million

1935-1939 $175.7million

Change in the economic contribution of wheat farming on the three
Canadian prairie provinces (from Ankli, 1977)

The worst grain yield occurred in Saskatchewan in 1937 with
productivity at 2.6 bushels of wheat per seeded acre.

[ƻƻƪƛƴƎ ōŀŎƪ ǘƻ ǘƘŜ мфолΩǎΧΧΧ



(from Martell Crop Projections web site)

While technology has increased average yield and evened out
its year-to-year variability drought still has a major impact on
production.



Some changes that may explain the shift in drought impact:

Larger farms have spread the risk of bad weather in one location.  However the
scale of intense drought is likely too large to enable farms escape the 
consequences of severe drought unless they are spread over large areas.  

(Alberta government)



Irrigation in southern Alberta:
Water Allocations in southern Alberta increased to
ǘƘŜ ƭŀǘŜ мффлΩǎ ōǳǘ ǿŀǘŜǊ ǳǎŜ Ƙŀǎ ōŜŜƴ ǘǊŜƴŘƛƴƎ ŘƻǿƴǿŀǊŘ όǎƭƛƎƘǘƭȅύ

(Alberta government)



Adaptive Capacity can be supported by 
individual farming strategies

Climate Exposure Index
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(after Venema)



Daily to weekly ςShort-term decisions are based on weather forecasts and
outlooks.  These consist of decisions on when to spray, when to fertilize, when
to irrigate, etc.

Seasonal to annualςThere are many decisions taken throughout the agricultural, 
community that would benefit from more accurate seasonal forecasts.

Multiyear to decadal ςLong term climate variability and climate change affect 
the statistics of variability and the frequency and intensity of extremes.

Decisions related to sustainable agriculture take place on a number of 
time scales.



Daily to weekly ςShort-term decisions are based on weather forecasts and
Outlooks.  These consist of decisions on when to spray, when to fertilize, when
To irrigate, etc.

The adequacy of advice depends on:
1)  the accuracy of the forecasts.
2) a knowledge of current conditions. 



NADM Continental Drought Indicators

The NADM drought conditions in US, MX, CN are determined 
independently based on different data, indices, & analyses within 
each country

Drought indices covering entire country are needed

ÁSame indices, same analysis period, same methodologies

ÁThis consistency needed for depiction across international boundaries

http://www.ncdc.noaa.gov/oa/climate/monitoring/drought/nadm/index.html



According to Agriculture Canada, the Oldmanriver region receives 400-450mm per year
of precipitation and has a net moisture deficit of about 350 mm of water per annum.




