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Outline

• Geographic context for Canadian agriculture
• Why do we need information to support drought 

programs or a drought policy ?
• Awareness and Education
• Drought Programs in Canada
• Drought Programs in the USA
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Ecozones of Canada
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Population Density Agricultural Areas

Population (2008 est.)

33,212,696
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Precipitation in Canada and Around the World
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Canadian Agriculture

• Agriculture is directly responsible for 2.1% of Canada’s GDP

• Agriculture directly employs 2% of Canada's workforce
• Primary Ag products include: wheat, barley, oilseed, tobacco, fruits, 

vegetables, livestock, dairy products, forest products and fish
• The U.S. is Canada's leading agricultural market, 55% of agro-food 

exports 
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Agriculture Trends

• Population growth, rising incomes placing heavy 
demands on food production, land and water 
resources  

• Water increasing in value as a key input to 
global food production and competitiveness; 
increasing reliance on irrigation

• Risks of drought / floods expected to increase 
with climate change – impacts on water, land

• Public investment in resource & water policy, 
programs, conservation, and infrastructure 
increasing globally
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Canadian Agriculture: Issues

• Increasing rural/urban competition for land and water
• Agriculture “consumes” the most water of any resource sector
• Irrigation costs are increasing as water supplies decline 
• Processing needs secure access to good quality water
• US fresh water supplies being depleted - Will they look to 

Canada to meet water needs?
• Heightened public concern for environment, water quality, and 

security of water supplies
• Governments are getting better organized to collectively 

address water issues
• More emphasis on stewardship, conservation, water pricing

• Climate change seems to predict longer growing season, new 
crops, increased yields, expand into new areas
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“Drought is a complex and insidious hazard that creeps up on 
us over a period of time.  It is less dramatic than floods and 

hurricanes, but the resulting cost to society exceed those of all 
other hazards”

D. Wilhite, National Drought Mitigation Center, Lincoln, Nebraska
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Drought Impacts in Canada

• The southern regions of the Canadian Prairies are more susceptible 
to drought because of their highly variable precipitation. 

• During the past two centuries, at least 40 droughts have occurred in 
western Canada with multi-year episodes being observed in the 
1890s, 1930s, 1980s and 2000. 

• Prolonged droughts are among Canada’s costliest natural disasters 
and have major impacts on a wide range of sectors including 
agriculture, recreation, tourism, health, industry, the energy sector 
(hydro-electricity), and forestry. 

• Long-lasting impacts of drought can take decades or more to 
recover (soil and grassland degradation and ground water). 

From the Drought Research Initiative 
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Water Supply and Quality Affected by Drought
• Surface & groundwater supplies 

decline
• Demand for water increases
• Quality decreases as minerals and 

contaminants become concentrated
• Drought dry up wetlands and impacts 

Habitat

• Protection of water quality and 
quantity are key elements of 
provincial water strategies

• Regulatory agencies targeting 
agriculture land use for protection of 
water resources

St. Mary’s Reservoir, 2001
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Evidence of More Severe Droughts in the Past

PDSI – Palmer Drought 
Severity Index

especially in SW Saskatchewan and SE Alberta
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This large belt of country embraces districts, some of 
which are valuable for the purposes of the agriculturalist, 
while others will for ever be  comparatively useless. ... The 
least valuable portion of the prairie country has an extent 
of about 80,000 square miles, and is that lying along the 
southern branch of the Saskatchewan, and southward from
thence to the boundary line, ...

CAPTN. JOHN PALLISER,
London, July 8, 1860

The Palliser Triangle – SW Saskatchewan
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Climate Change and Variability

– What will this mean for crop 
opportunities and risks?

– How well will the past predict the 
future? 

– Need to factor future water, land and 
agriculture product demand

Models Are Predicting a Drier Future
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1961 Worst drought year this century for Prairie wheat

1963 Severe Ontario drought drastically cut soybean and corn production; low 
Great Lakes levels

1967 Extensive drought form Peace River to southern Manitoba

1973 Record warm summer and local drought hurt potato and apple production in 
Ontario

1977 Severe winter drought in southern Alberta and western Saskatchewan
1978 Extensive central Ontario drought

1979 -1980 Two years of agricultural drought devastate Prairie forage and wheat 
production; $2.5 billion loss to national economy

1983 Southern Ontario and Quebec drought

1984 -1985 Southeastern Prairies received 50% of normal rain; insect infestations; 
drought in southwestern Nova Scotia dried up many streams and wells

1985 One of the worst forest fire seasons in B.C.’s history mainly due in drought

1987 B.C. Interior received 60% of normal rain; summer drought in Atlantic 
Provinces affect crops and water supplies

1988 Extensive drought across the Prairies, Ontario and Quebec; worst B.C. 
Interior drought in 60 years

1991 Worst summer drought in Nova Scotia in over 40 years affects water supplies, 
increases number of forest fires

Source: D.W. Phillips, 1990.  The Climates of Canada;
Issues of CLIMATIC PERSPECTIVES

Recent Droughts

Droughts Regularly Occur in all Parts of Canada
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The 2001-2004 Drought

• Drought is a major concern in 
Canada but rarely has it been as 
serious or extensive as the 1999-
2004 episodes. 

• This event produced the worst 
drought in over a hundred years in 
parts of Canada and in particular, 
the Canadian Prairies. 

• Precipitation was well below 
normal in parts of Alberta and 
Saskatchewan for more than four 
consecutive years, extending from 
autumn 1999 to spring 2004. 

• In 2001, Saskatoon was 30% drier 
than in any year since 1891. 

From the Drought Research Initiative 
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The Impact of the 2001-2002 Drought

• The 2001 and 2002 drought caused Agricultural production losses of over $3.6 
billion ; Gross Domestic Product lost some $5.8 billion, with more than $3.6 billion -
occurring in 2002.

• Over 41,000 jobs were lost
• Drought contributed to a negative or zero net farm income for several provinces, for 

the first time in 25 years (Statistics Canada, 2003).
• Saskatchewan saw $80 Million reduction in hydro-electric revenue
• In May 2002, the number of recorded natural Prairie ponds was the lowest since 

record keeping began 
• In 2002, the incidence of forest fires in Alberta increased to five times the ten-year 

average. 
• Between April and September 2001, at least 32 incidents of massive dust storms 

with associated traffic accidents, were reported in Saskatchewan. The blowing dust 
may have been a contributing factor in two fatalities associated with these 
accidents. 

From the Drought Research Initiative 
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Drought:  Most Costly Natural Hazard in Canada

5.0National2001/2002+/-Drought *

1.0Prairies1931-38Drought

1.0Prairies1989Drought

1.0Calgary, Alberta1991Hailstorm

1.1Winnipeg, Manitoba1950Flood

1.7Saguenay, Quebec1998Flood

1.9Prairies1984Drought

3.4Prairies1979Drought

4.1Prairies1988Drought

5.4Ontario to New Brunswick1998Freezing Rain

5.8Prairies1980Drought

Cost
(billions 1999$)

LocationYear(s)Disaster

Source: An assessment of natural hazards and disasters in Canada: A report for decision-makers, 2004
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• Since 1980, almost $2 billion has been 
spent by the federal government on 
emergency ad hoc financial assistance 
to producers in response to drought.

• Although drought occurs more 
frequently on the Prairies, all regions of 
the country are susceptible to drought, 
as demonstrated by the 2001/2002 
experience, making drought an issue of 
national interest.
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•Agriculture is the most impacted 
sector, however, continues to 
adapt 

•Abnormal situations which go 
beyond reasonable expectations 
and outside the coping range of 
any sectors require support 

•A contingency plan for all 
sectors should be activated when 
specific conditions are met
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Reducing Vulnerability

Drought Flooding

Probability
P (x)

X (e.g. moisture)

Coping 
range

Cropping Systems
Crop Insurance
Drought Early Warning
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Adaptation is a Continuous Process
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Reduced Variability
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Mitigating Drought

• Taking actions in advance of drought to reduce its long-
term risk can involve a wide range of tools including:
– Policies
– Activities
– Plans
– Programs
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AAFC Policy Framework 2: Growing Forward

• “ A profitable and innovative 
agriculture, agri-food and agri-based 
products industry that seizes 
opportunities in responding to market 
demands and contributes to the 
health and well-being of Canadians”

• Policy Outcomes – A sector that:

(a) Is competitive and Innovative;
• Knowledge transfer and adoption for water use efficiency, 

climate change adaptation

(b) Contributes to Society’s Priorities
• Resilient agriculture;  Environmental stewardship

(c) Is Proactive in Managing Risks
• Drought planning; Supplemental irrigation, Infrastructure
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A Drought Action Plan for AAFC

To help agriculture policy and decision-makers, and all 
stakeholders make timely and informed decisions to prepare for, 

mitigate, respond to, and adapt to drought.

Proposed Components
• Multi-year commitment
• Drought Research
• Monitoring and Reporting
• Drought Preparedness, Awareness & Education 
• Drought Response & Risk Management (BRM)
• Linkages to provincial activities
• Linkages to Water, irrigation, and other federal 
strategies
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Why a Drought Action Plan?

• Currently No existing “national” drought policy
– Sustain environment & economy
– Stay competitive

• Drought is a business risk to be managed (coordinated efforts with provinces to 
reduce impacts and vulnerability)

• Adapt for long-term climate change
• Prepare for potential increasing variability (now and in the future)
• Provide a planned approach to developing tools to reduce impacts

– Monitoring and reporting
– Build on current activities that work
– Develop and implement new activities
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The critical factor in an effective drought 
response is to be prepared

• Know where you are now
– e.g.  NADM, Drought Watch, 

NIDIS
• Add some insight into what’s 

ahead
– Statistics, longer range 

forecasts
• Have a suite of tools to 

reduce impacts/risk and take 
advantage of opportunities.
– Policies, strategies, information

From National Drought Mitigation Center
Lincoln, Nebraska
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Drought Watch Website

www.agr.gc.ca/drought

Goals:
• To provide timely information of the 

impacts of climatic variability on water 
supply and agriculture in Canada. 

• To promote practices that reduce drought 
vulnerability and improve management 
during a drought. 

The site includes
• Current Condition and Historical Maps 
• Climate Profiles
• Drought Management Information
• Federal Programs
• Provincial Links
• Related Websites
• Farm Stress Information

Products include:
•Seasonal and annual Products for Moisture  

indicators
•Rolling Percent of Average Precipitation

- 7-day out to 5 years
•Rolling Accumulated

- 7-day out to 5 years
•Dry Spell indicator

- 7, 14, 30, 60… days with < 0.5 mm
- Consecutive days with < 0.5 mm

•Departure from Normal Precipitation (Rolling)
- Set time periods (7-day out to 5 

years)
- Seasonal

•Temperature
- Max/Min temperature over 7-days
- Heat waves / Dry spells

•Growing Degree Days (Base 0, 5, 10, and 15)
•Corn Heat Units

Over 500 maps produced daily
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CONTACT: 
Mark Svoboda, National Drought Mitigation Center 
msvoboda2@unl.edu
Mike Brewer, NOAA/National Climatic Data Center 
michael.j.brewer@noaa.gov

The National Integrated Drought Information System

NIDIS is an integrated, interagency national drought
monitoring and forecasting system that provides:

• An early warning & forecast system for drought.
• Drought impact and causation education.
• Information for drought mitigation.
• An interactive, web-based drought portal.
• Improved observational capabilities.

NIDIS Builds Upon Collaborative Successes!    

A Web site and services that improve the access, processing, and sharing of 
structured and unstructured information within and across a given “enterprise”
through Service-Oriented Architecture that Fosters ease of communication.

One-stop shop
for up-to-date

drought information and 
drought early warning…
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The National Integrated Drought Information System
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How Does Canada Use the NADM in Programs and policies?

• Currently there are no programs of policies directly linked to the 
North American Drought Monitor.

• We are currently exploring ways to integrate the monitor into 
some of the of AAFC’s programs and policies.

• AAFC recently hosted the NADM international workshop at which 
policies and programs was a key focus. (Ottawa, October 2008)

• AAFC is currently involved with a number of activities to assist in 
the application of the NADM.  These include
– conducting research on how to apply the various drought indices across 

the country to improve our monitoring capabilities and our confidence in 
the monitor so that we can apply it to policies.

– developing blended indicators to be used on a regional scale throughout 
Canada

– developing GIS tools to be better able to report conditions 
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Tax Deferral for Drought Induced Livestock Sales
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Livestock Drought Assistance Program (LDAP)

In the fall of 2006, we received a request for assistance in 
dealing with drought in the Peace River area of BC.

Our Drought Watch website maps showed the extent of 
drought across the country and broadened our 
assessment to four provinces.
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Ontario Low Stream Flow Indicators
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• State FSA Committees are authorized to approve emergency haying and/or 
grazing of certain land enrolled in the Conservation Reserve Program (CRP) 
for an area or county within their State when the U.S. Drought monitor 
attains D3 or D4.

• Informs FSA at the National Office of conditions in areas seeking approval of 
emergency haying and/or grazing of CRP which has not attained D3 or D4.

• Informs FSA at the National Office of drought conditions to support requests 
for funding under the Emergency Conservation Program.

• Lack of moisture verification for prolonged precipitation deficiencies that 
exceed the D2 level for reviewing prevented planted claims for nonirrigated 
crops.

How USDA’s Farm Service Agency Utilizes the U.S. Drought Monitor
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• Food, Conservation, and Energy Act of 2008 
authorizes the Livestock Forage Disaster Program
– Grazing loss because of drought on owned or leased 

grazing land or pastureland that is physically located in a 
county experiencing:

• D2 intensity for at least 8 consecutive weeks during normal grazing period 
will be eligible to receive payment equal to 1 monthly payment

• D3 intensity during the normal grazing period will be eligible to receive a 
payment equal to 2 monthly payments

• D3 intensity for at least 4 weeks or a D4 intensity during the grazing period
will be eligible to receive a payment equal to 3 monthly payments

How USDA’s Farm Service Agency Utilizes the U.S. Drought Monitor
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Drought Monitor Assessment Tools: Livestock in Drought
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• Proposed Rule – Disaster Declaration and Designation Process

– Utilizing the U.S. Drought Monitor for Secretarial Disaster designations 
due to drought

– Streamline approval process
– Quantifiable standard for determining a primary county
– D2 for a minimum period of 2 months during the growing season
– D3 is automatic disaster area

• Recent improvements to the Drought Monitor that are extremely useful are:
– Drought maps at the regional and state level
– Data tables for drought area coverage that accompany the maps
– Drought forecast maps

How USDA’s Farm Service Agency Utilizes the U.S. Drought Monitor
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2006 Livestock Assistance Grant Program –
• $50 Million in state block grants 
• County must have experienced D3 or D4 during March 7, 2006, to August 31, 2006.

How USDA’s Farm Service Agency Utilizes the U.S. Drought Monitor
(Continued)
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2003 Livestock Feed Assistance Non2003 Livestock Feed Assistance Non--Fat Dry Milk Program (NDM)Fat Dry Milk Program (NDM)

How USDA’s Farm Service Agency Utilizes the U.S. Drought Monitor
(Continued)

February/March 2003: USDA officials approach their meteorologists with 
questions about the U.S. Drought Monitor.  There are several meetings to 
discuss the definitions of various drought intensities and DM weaknesses.  
USDA’s Chief Economist describes the previous disaster declaration: four 
entire states were granted disaster relief based on subjective USDA/NASS 
pasture conditions (>70% very poor to poor).

March 2003:  For simplicity’s sake, using instantaneous D3/D4 areas to 
define the disaster areas was recommended. USDA officials decide to 
restrict the disaster areas to counties that were in D4 at some point 
between September 3, 2002, and March 11, 2003, and remain in D3 or D4 
on March 11.

April 8, 2003:  USDA announced that they will provide surplus stocks of 
non-fat dry milk to eligible livestock producers.  Approximately 100 
counties in nine states (Arizona, Colorado, Kansas, Montana, Nebraska, 
New Mexico, South Dakota, Utah and Wyoming) currently meet the initial 
eligibility criteria.
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NDM Counties Approved, April 3, 2003NDM Counties Approved, April 3, 2003

How USDA’s Farm Service Agency Utilizes the U.S. Drought Monitor
(Continued)



45

NDM Additional Allocations by StateNDM Additional Allocations by State

On June 13, 2003, after review of recent 
drought conditions, additional allocations 
were announced for seven counties in 
southeastern Idaho and four counties in 
northwestern Utah. 

Ultimately, 134 counties in the ten states met 
the eligibility criteria. 

The states with eligible counties were: 
Arizona, Colorado, Idaho, Kansas, Montana, 
Nebraska, New Mexico, South Dakota, Utah, 
and Wyoming.

How USDA’s Farm Service Agency Utilizes the U.S. Drought Monitor
(Continued)



46

Examples of State-Level Deviations from Federal Guidelines

Nebraska:  
Due to extreme, persistent drought conditions, the governor 
determined producers in the following counties also would be 
eligible for the program: Chase, Cheyenne, Deuel, Dundy, 
Hitchcock, Kimball and Perkins.  These counties were in the 
D4 classification in the two-week time period prior to the 
September 3 deadline established by USDA.
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New FSA Guidelines Can Lead to a New Type of 
Pressure on Authors

The USDA Farm Service Agency is using the drought monitor to calculate
benefits for a program that assists livestock producers with feed costs
incurred due to drought.  The D3 category increases benefits payable to
these producers.

This draft of the Drought Monitor eliminates the D3 for Northern
California due to recent rainfall.  Yes it did rain in Northern
California.  However the rain did not eliminate the drought and new
livestock feed has not grown.  Without additional rain in the new
future, any grass that does geminate will be lost.

The D3 was added to the Drought Monitor a few weeks ago to acknowledge
the low reservoir levels in Shasta, Oroville and Folsom.  These
reservoirs did not fill as a result of this single storm.

Elimination of the D3 for Northern California is not yet warranted in my
opinion.

USDA Farm Service Agency
County Executive Director
Shasta, Trinity, Lassen, Plumas and Sierra Counties
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Drought Monitor Precision Issues

Precision Issue #1: The accuracy of the 
Dx lines are only as good as the 
steadiness of the author’s hand.

Precision Issue #2: Many of our indices 
are geared toward the climate division 
(334) resolution, not the county level 
(more than 3,100).

Precision Issue #3:  The earlier 
Drought Monitors (Sept. 3, 2002 –
Mar. 11, 2003), were redrawn by hand 
into a GIS by other people in USDA.  
This type of error was eliminated by 
the transition to ArcGIS.

The Drought Monitor focuses on broad-scale conditions.  
Local conditions may vary.
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U.S. Climate Divisions
Current Resolution of Many USDM Products

The Problem: 334 Climate Divisions…
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U.S. Counties and Parishes
Desired Resolution for U.S. Drought Monitor

… and 3151 Counties (1:10 ratio); some agricultural disaster
relief tied to the Drought Monitor is issued at the county level.
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Summary

• Drought is a very costly event.  The worst droughts have 
cost Canadian economy $5 Billion per year 

• Drought is a re-occurring event and will likely be more 
frequent in the future.

• The North American Drought Monitor can help monitor 
drought situations using a wide variety of indicators and 
information across international boundaries to help be 
prepared and react quickly to the risk by changing 
practices, behaviour and policy. 



Trevor Hadwen
The National Agroclimate information Service, 

Agriculture &Agri-Food Canada
hadwent@agr.gc.ca

Thank You
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Types of Drought
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United States Beef Cow Areas Located in Moderate or More Intense Drought (D1+)
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Drought Monitor Assessment Tools: Livestock in DroughtDrought Monitor Assessment Tools: Livestock in Drought
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Landcover
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The Palliser Triangle
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Forests are Also Impacted by Drought

• Seedling survival declines by 20% or more
• Increase in pest infestations due to drought cost $40 Million in in 

the U.S in 2000 (Annual average - $750,000)
• Fire Fighting Cost are 2 – 4 Times Higher in Drought Years
• Mortality of trees in extended droughts
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Granum Alberta Prairie Fire
• December 14, 1997
• 21,600 hectares burned in 4 hours
• May be the largest documented 

grass fire in Canadian history
• Agricultural, economic and social 

effects
• Caused by unseasonably warm and 

dry conditions

Drought Can Have Impacts in Winter
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Historians have often wondered why the growth of the Northwest 
between 1887 and 1896 languished so. … the king of explanations 
for the stunted growth was that of farming, limited as it was, was a 
failure. … with the nemesis, drought, loose on the land summer upon 
summer. … The government knew of the desert; why did it stand by 
silently, sending sacrifices to the wilderness.
David C. Jones (1987: 16-17), Empire of Dust

It would be almost criminal to 
bring settlers here to try to make 
a living out of straight farming.
The Medicine Hat Times, February 5, 1891
Our True Immigration Policy

Drought Have Impacted Settlement in Canada


