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Main Questions
?

¢ What were the main physical, biological and economi
Impacts of the 2001-2002 drought?

¢ What were the main adaptations and how effective
were they?

¢ Are we prepared for the next major droughts?
é How can we better prepare for the next droughts?
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Photo:  AAFC 2001 or 2002�


é Total Canadian agricultural
production loss was ~$3.6 F
billion

¢ Gross Domestic Product fell |

~$5.8 billion |

Employment losses > 41,000

Worst year was 2002

é Alberta and Saskatchewan
were hit hardest

o o

(Wheaton et al. 2005, 2008)
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Just to use a recent comparison, 1988 drought caused an estimated agricultural production loss of $1.8 billion (1981$).



Photo source:  Bottom Photo:  PFRA�
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2001-2002 Cana

Precipitation (% ure (
Autumn 2000 to Summer 2002 Autumn 2000 to Summer 2002
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Saskatoon’s annual precipitation for 2001 was not only the lowest on record, but it was 30% lower than the previous driest year in the 110 year record!

This drought’s characteristics were strong persistence, intensity especially of precipitation deficit and temperature anomalies, especially of the winters



Source:  Climate Trends and Variations bulletin (http://www.msc-smc.ec.gc.ca/ccrm/bulletin/archive_e.cfm)…adapted by Bonsal 2005�


Current Precipitation Compared to Historical Distribution

September 1, 2001 to August 31, 2002 (A.M.)

Percentile Classes

B Record Dry
B Extremely Low (0-10)
Very Low (10-20)
Low (20-40)
Mid-Range (40-60)
B High (60-80)
Very High (80-90)
B Extremely High (90-100)
B Record Wet

Extent of Agricullural Land

Prepared by PFRA (Prairie Farn Rehabiltation Administration) using data from the Timely Climate
Monitoring Metwork and the mary federal and provincial sgences and volirleers that suppon it

(PFRA 2002 website)
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The severe drought moved northwards in the 2002 crop year…into areas that don’t normally experience such severe drought conditions.�


Spatial
Patterns of
Crop
Production
In 2001
Drought

(Wittrock 2001)
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Impacts of the 2001-2002 Dro.
Water Resources

é Previously reliable and good
guality water supplies were
severely affected, and some
failed

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

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

(Wheaton et al. 2005,2008)
Environment  Environnement smart science solutions

Canada Canmada


Presenter�
Presentation Notes�
St. Mary’s Reservoir, Alberta, at 29 % capacity, August 2000 (photo courtesy of AAFC)



Source:  Wheaton et al. 2005�


Agricultural Drought

Project:
Main Objectives

Dan L. Johnson , -
Lethbridge '

- Characterize the
droughts compared to
and future

= [ncrease the understanding of
the impacts and adaptation
processes for the 2001-2002
drought years

- Determine the effectiveness of
current adaptation options

= Use regional studies set in AB,
SK, ON, NS and PEl
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Technology/ Government Farm Management Farm and Community
Research Programs Secondary cooperative
Industry Support
Financial
Equipmentwas  Crop Insurance, Cropping strategies, e.g..  Sold crops during  Seed suppliers
modified to National * Crop rotation shortages to offered
deal with Income * change seeding obtain higher producers to
stunted crops Stabilization times depending prices-- worked take some of
Drought Account on soil moisture until 2003 when the financial
resistant crops Low interest * reseeding the inventory was  risk of
loans  weed and insect low production
Disaster management due to
payment « crop diversification inclement
Pest control « drought tolerant weather
Information, e.g., species
future climate  Used unmarketable crops
conditions for silage or baled for

use in livestock
industry
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The Information Strategies were what the various levels of government suggested to farmers to help alleviate the impacts of drought conditions.  Adaptation is important to understand as it shapes how information is used.

Print media survey - An overlooked source of information regarding adaptation processes

Allows the analyses of several characteristics including: the most commonly mentioned adaptation options; the type, time and space characteristics of adaptations; recommended vs applied options…

Avoids survey overload

Provides much information for large areas, long times

Relatively low cost compared with returns



Information derived from the media analyses�
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Technology / Research

Drought Resistant Crop development:

canola, winter wheat, corn, spring
wheat, forage crops

Long-range weather forecasts

Weather/climate monitoring network

Soil moisture modelling

Soil moisture conservation strategies
to reduce soil erosion and weed
growth

Impacts and adaptation to climate
change

Government Programs

Assessment of future
government assistance
programs

Agriculture Policy Framework

Agriculture Drought Risk
Management Plan

Farm and Financial
Management

Expansion of minimum tillage

More efficient irrigation
systems

Improved business plans

Diversified into production,
processing and marketing
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The number of articles during 1999-2006 peaked in August 2002, indicating a peak of concern and effort regarding management of the drought impacts.  The drought was intense in 2001, but second years of drought are often more difficult to deal with as many options are depleted and perhaps shorter term.  Concern is also seasonal with troughs in winter and peaks in spring and late summer (matching timing of seeding, harvest and other water sensitive activities).�


Most frequently identified adaptation options
for dealing with the 2001-2002 Drought

b ¢ .‘.-\\ .
- |' .. 6~ "
e

Eastern Canada Focus Groups (ON, NB PEI, NS) adaptation options used:
» Soll conservation, no changes, and drought-tolerant crops

» The “no change/ do nothing” option indicates continuing vulnerabilities
Eastern Canada - Top 10 adaptation options (print media survey):

1. Irrigation

2. Crop insurance

3. Water Conservation

4. Ontario Low Water Response Water Response Teams (WRT)
5. Net Income Stabilization Account (NISA)

6. Canadian Farm Income Program (CFIP)

7. Water management

8. Disaster Assistance

9. Drought-tolerant/resistant crops

10. Mulch

VVVVVYVYVVYYVY



- Where possible, an increased reli
primary adaptation to drought, particula
vegetable crops in Eastern Canada

= Small % of total agr land is irrigated in these prov

ISSUES:

- Farmers have to obtain own water supply (not centralized),
shallower aquifers, wells

= Agriculture is not always the greatest water user in several
watersheds (municipal, industrial) — conflicts?

= |ncreased irrigation resulted in higher energy and labour costs
= Sustainable adaptation option?
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effects remaining a
options are applied

s in peril
| - Identify, organize and describe
limitations of, and barr_iers to

Drought P“ts l’aSt“re
,,,,,,, various adaptation options
Determine maladaptation levels by
documenting the types of problems
resulting from adaptation measures

implemented
Identify innovative adaptive option

o :
that extend the coping range, and
decrease the vulnerability of crop

and livestock systems

Drought costs economy millions
o 'w 70 mu!]mn I«_~.- 1h il 1 LNI year
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Innovative

- Use of Ducks Unlimited

land for haying and
grazing

= Growth of drought
monitoring and
adaptation website
Information

= Monitoring and mapping

of pasture growth and
dugout levels

= Community support

Environment Environnement
Canada Canmada
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MALADAPTATION - when a strategy produces negative or inade
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Efficiencies an

= Cropping practices have greatly improv
Improved

= technology
= soil conservation
= water conservation

= Adaptation measures implemented in 2000 and 2001 were not a
effective in 2002. For example, some livestock producers had enough
feed for two years of drought but not enough for three.

= Dugouts were drying out by the fall of 2000, and this trend became worse Iin
2001.

Phot_o Source: PF_F_EA - Agriculture and Agri-Food Canada Web site
smart science solutions



Residual Negative Impacts

Photo: Nadler 2007

Definition: Negative impacts that
remain after adaptation measures
have been applied
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- Sensitivities re water use for a

= Consistent drought thresholds are nee
for farmers

- Adaptation measures
can be costly and
technical

= ong-range climate
projections (drought)
need improving

= Bureaucratic difficulties
In getting permits for water
(ON,NB)

* Environment Environnement
Canada Canmada
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Drought adaptatio
2001-2002, South Sa

(Johnston 2007)

- Mail-out survey .
= Asked: What is the current level of drought pre
- Responses:
= Farmers and ranchers used adaptive measures
- with multiple benefits and easy to use (e.g. time,$)

= They are aware of current drought and the possibility of future
risks to drought

= But, the perceived risks do not appear to be sufficient to
prompt widespread use of specific drought adaptation options

- Finances seem to be a major barrier to adoption of these
options

Environment  Environnement smart science solutions



A positive...Natioh‘
Program (NWSEP)

- NWSEP is a four-year, $60-million
Canada-wide initiative under the APF
(PFRA).

= NWSEP focuses on assisting
Canadian producers to address
water concerns and develop and
enhance long-term agricultural
water supplies.
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Knowledge and learning is key to im
drought monitoring and data collection sy
preparedness...

Monitoring, modeling, and prediction of drought

= The objective of Drought Research Initiative (DRI) is
physical characteristics of and processes influencing Ca
and to contribute to their better prediction, through a focus o
drought of 1999 - 2004/05.

Drought characterization - what is the nature of the hazard?

Drought impact monitoring and characterization —what is being impacted? How severe are
the impacts?

Adaptation assessment - how can effectiveness be enhanced (e.g. institutional aspects)
Adaptation modeling - understanding the processes

Ensure drought research generates adaptation benefits (e.g. drought plans)




Sources/usefulnes
Southern Ontario fo

Environment Environnement

What was the source of information? Number of
Response Responses
ﬁ Mo information 25
=
o .
g Radio 2
s TV &
T
o — Wewspaper 1
g | | - — 1
=
Mo inform ation ™ M Ewi's paper Data Internet g
Transmission
Network Data
R Transmission
esponse Wetworls 7
. . . . Number of
Was the information readily available and how useful was the Response responses
information? . .
Mo inforrmation (no
accurate
s g forecasting 14
N .
é S Radio a
o
T 13
E E T T T
oo - - o o MEWSpAPEr ]
SE2 = £ o T 2% ZEB
o @ 3H it ol = €2 pas Internet 7
zEos 0 £ g oz 2 —
S ° 5 Z = S = Data Transmission
EE5 = == Metwark 4

rt science solutions


Presenter�
Presentation Notes�
Farmers chose “no information” because they often found the existing drought/weather information (long-range forecasts, seasonal forecasts by Environment Canada) not useful.

Many also did not consult/use the MNR’s OLWR because the maps, data are analysis “after the event” not drought outlook/forecasting information.�


Southern Ontarlo Water Flow -
% gt o Percent of Lowest Average Summer Month Flow
o 2.9 oo September 1-30, 2007

OLWR - Improvements B I
and wish lists ‘

= OLWR has been reviewed by
provincial and CA staff each year
since 2000

- Some modifications have been
made since ADA study period |
(2001-2002) ”

- Since 2003
= biweekly indicator maps

- confirmed condition level
maps
- Farmers still want/wish for:
= \Weekly maps (like USDM)

= Regional/local maps (like
USDM)

- Drought outlook/prediction :
products A
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Water resource

= Annual precipitation, streamflo da
for New Brunswick available since lat
website

= Monthly data available from 2003
= No similar monitoring data available on-line for NS or PEI

Manthly Tatal Precipitation % of Normal
Total des précipitations pour le mois - % de la normale

7 & | HONTHLY SLBMARY OF WATER RESORCES T v B - rage e ok e 7

New Brunswick Water Quantity Information
ARCHIVE Close Window | Home | Frangais

Current Year, by Manth x

ANNUAL SUMMARY OF WATER RESOURCES FOR 2002

Precipitation

Tatal annual precipitation for the year was near normal in southem areas of the Province, decreasing to well below normal in the nothwest. The year began with
near normal precipitation, however most of it was in the form of snow, which did lttle to ease the conditions of one of the driest periods in recent history for some  criex o view:
areas of the Province. In February southem areas received some relief in the form of frequent thaws and well above normal precipitation. Monthly precipitation

continued to be near normal or above in southern areas throughout the remainder of the year, with the exception of August, which was very dry over most of the

Province. Northern areas however did not receive as many winter thaws and eight months of the year received below precipitation in this region. By the end of the

vear some areas had accumulated an annual precipitation deficit of aver 200mm.

Stream Flow Runoff

Runoff for the year was well above normal in southem areas of the Province while the northem areas were below normal. The year began with very low runoff in all
areas of the Province, as a result the extremely dry conditions of the previous year, and no January thaw. February saw a dramatic change in runoff conditions in cricke vien.
the southern half ofthe Province with frequent winter thaws, while northern areas recaived much less runoff as the winter thaws did not extend into these areas.

Even though the snow pack in southem areas was light, the spring runoff was still above normal as a result of the above normal precipitation received during the

spring manths. The above normal runoff continued throughout the remainder of the year in southem areas. While spring runoff in northem areas managed to reach

normal for the month of April, the freshet period was short and runoff for the remainder of the year was below normal except for the month of July. s

Groundwater Levels
Levels were at record lows until late February, when they recovered to near normal and remained there until June. After several months of abundant rainfall

and above nommal stream flows in southem areas, it was evident that ground water aquifers however had not fully recovered from the previous years dmught

At Naws Manvland and Brwal Baad lavale drannad avickhr aftar tha enrinn and wara halnw narmal thraunhait mnet of tha vear | avele af Bracana lela and

http://www.gnb. ca/0009/0371/0007/0006 -e.asp

June 2003
Juim 2003

Click to view.
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- Farmers, water manage

= Real-time drought informati
= Regional/local drought indices
= Drought outlook info (e.g.

USDM text, NOAA maps)
- Seasonal forecasts

U.S. Seasonal hrﬂugi-lt Outlook

Droaght Tendemcy During ¥adid Poriod @
Valid Janwawy 1 - Marck, TOOE
T Reloansd fesusry T, 2008
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February 12, 2008

Walid 7 a.m. EST

U.S. Drought Monitor

Southeast

Drought Condifions {Percent Area)
Naone | D0-D4 [D1-D4 (D204

Current 80 | 920|732 548|363 | 198

Last Week
(zosanasma | 80 | 920|718 | 548 | 36.3 | 108

3 Manths Aga
(zamaTmepy | 11.3 | 887 | 756 | 554 | 417 | 272

Start of

Ig-ﬁ:;*";f;‘nfa":‘:’] 96 | 904 | T43 (585 (410 (220

Start of

”g}fngg;ﬂ\;e;;m 101 | 899 | 779 (638 (452 [ 240

One Year Ago

212007 magy | 626 | 374 | 87 | 0.0 | 00 | 00

Intensity:

4 Abnormally Dry I o2 orought - Extreme

01 Orought - Mederate I 04 Orought - Exceptional

2 Drousght - Sevars

The Drought Menitor fecuses an broad-scala condilions.

Local conditlons may vary. See accompanying text summary USDA ;
= " ‘V‘- 5
for forecast statements [T e

Released Thursday, February 14, 2008
Author: J. Lawrimore/L. Love-Brotak, NOAA/NESDIS/NCDC

http://drought.unl.edu/dm

Looking Ahead: For February 14-February 18, an active pattern across the southern tier of the nation is expected to bring
much needed precipitation to some drought-affected areas. Early in the period a deep trough over the western U.S. and a
developing storm system over the Southwest are projected to produce rain and snow in New Mexico and Texas. Slow
movement is expected as the storm system becomes separated from the main upper level flow. The potential also exists for
central Gulf coast storm development as the upper level trough moves eastward in the middle of the period with parts of the
Deep South and Ohio River Basin benefitting from additional precipitation. While eastward movement of the upper level
pattern brings cooler than average temperatures to much of the East, warmer and drier conditions will return to the Southwest
and southern Plains during the latter half of the period.

For the ensuing 5 days (February 19-23), projections favor a ridge over the West and a trough over the eastern U.S. This
pattern is expected to bring warmer than average temperatures to western areas of the nation while the central and eastern
U.S. are projected to be generally cooler than average. Drier than average conditions are expected to stretch from the West
coast to the southern Plains and Midwest, while wetter than average conditions are more likely in the Southeast and along the
eastern seaboard. Southern Alaska and the Panhandle are also projected to be wetter than average. while a pattern of drier
than average conditions is more likely to influence central and northern areas of the state.

Author: Jay Lawrimore. NOAA s National Climatic Data Center

Canada Canmada
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US Drougnt Im

Print Media Survey was a
2000-winter 2003)

Since 2005, the National Drought
drought impacts at a state and county lev

http://www.drought.unl.edu/dm/monitor.ht
But the Drought Impact Reporter does NOT collect da
Operational drought impact and adaptation data collection sy

. EIE

— e

4 Q}I e Iﬁ, http: ffdroughtreporter.unl.eduf j |‘_f| ‘i‘ IGngIe ‘ﬂ "

GOOSIC |G" vIGU {r & @ E = ‘ ¥ Bookmarks~ @ o popups | :‘? Check ~ % Autolink ~ Rﬁ_j AUt Q Sendtaw @ Settings = Sources: All Sources, Categories: All Categories

& - Date Range: October 27, 2006 to Movember 27, 2006

£y - | Searchweb.. Pl Bl - i Gall SympaticaMsN - M ~ ¢ Favorit - |4 PC Health 54 5 - mal - £ "

I —U ‘ i DG | S e ols 4 = i = - = 10 reported drought impacts for Dallas County, Texas:
e e (& Drought Impact Reparter | | [ - e v |:ohPage v (i Toolks -
- 1. The U.S. Small Business Administration (SBA) announced that federal

Drought Impact RepOrter ,V\, E’E"f‘ disaster... (click to read mare)

. i . Categories: ©  Other
National Drought Mitigation Center TR
Dates of Impact: 2006-01-01 to 2006-11-07

View Drought Impacts | Add A Drought Impact | Time-Lapse Animation | About | Help | User Login External URL: http ' thepampanews. com/articles/2006/04/20/n..

[ A 2. The Morth Texas Municipal Water District is still in Stage... (click to read more)
Map Options Categories: ©  Other
Impact Categories: Source: Media
Dates of Impact: 2006-06-01 to 2006-11-12
V @ Agricutture V ®rFire External URL: http:/fwww.courier-gazette. com/articles/2006/11/1...

¥ @ waterEnergy ¥ €J) Social
3. Throughout Texas certain transportation restrictions have been lifted to allow...

M @ Environment ¥ " Other (click to read mare)
Categories: §f Agriculture
Source: | Al Sources |« Source: Medg
Time Period: Im L Dates of Impact: 2006-08-14 to 2008-10-31

External URL: hitp/iwww. kwes.com/lkwes/newsitestories/newsAPhay...

Subm |

Show Drought Monitor Lavers

4. Agriculture Secretary Mike Johanns has lengthened the time allowed for... (click
to read more)

Categories: | Other

Source: Media

Legend

. Dates of Impact: 2006-09-15 to 2006-11-30
% :"“:"“"T;mpm; External URL: http:/fwww farmandranchauide com/articles/2006/09...
- B reported impacts
:l TSR I 2 5. Residents and business owners are requested to voluntarily conserve water...
[ 12-17 reported impacts (click to read more)
I 1:- 22 reported impacts =
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Agricultural Drought Ada
Elaine Wheaton, Co-Principal Inv
wheaton@src.sk.ca
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Grace.Koshida@ec.gc.ca

Virginia Wittrock

wittrock@src.sk.ca

ADA Project Web site:

http://www.src.sk.ca/html/research_technology/environment/climatology/Agricultural _Adapt
ations/index.cfm
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