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Hot July in Toronto 

July 1988 was a hot shocker 
for Torontonians. After more than 
a decade with mostly below normal 
or near-normal summer tempera­
tures , 11any residents were rudely 
re•inded that the sweltering 
fifties and the dusty thirties 
were not just events in the past, 
and that Mother Nature has a habit 
of repeating herself. 

This July was hot, the hot­
test since 1955 in Downtown 
Toronto. Fu 11 y two-thirds of the 
days were war•er than noraal, and 
on the hottest afternoon , the 
11ercury cliabed to 37.2°C (99°F), 
the highest temperature since 
September 2 , 1953, when the in­
famous 100°F (37.8°C) was reached. 

There have been other hotter 
Julys in the past. This year's 
11ean teaperature of 24 . 2°c ranks 
fifth s i nee records began at 
Toronto in 1840. The aean of 
25 .5°C in July 1921 was not only 
the highest for July, but also the 
hottest aonth ever. 

In terms of heat waves, the 
seven-day period fro• the fifth to 
the eleventh of July was note­
worthy, but not as long as a ten­
day stretch in late suamer, 1973, 
nor nearly as intense as another 
ten-day stretch in July of 1936. 
That year's heat wave saw teapera­
tures rise to 40.6°C (105°F) for 
three days consecutively, and this 
was in days when air-cond i tioning 
was a luxury. 
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37.2 °.C JULY 7, A DAILY RECORD 
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Perhaps Torontonians will 
reaeaber July 1988 aostly for the 
large nuaber of really hot days. 
The aercury touched or exceeded 

35 °C on 6 occasions duri ng the 
aonth, and by the end of Ju ly, 8 
such days had occurred du r ing t he 
summer, both new records. 

Omada 
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DEPARTURE FROM NORMAL 
OF 

MEAN TEMPERATURE 
(CO) 
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MEAN TEMPERATURE 
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Across. the country 

Yukon and Northwest Territories 

In the Yukon, copious aaounts 
of rainfall over the southern two­
thirds spawned floods and aud slides 
near the afddle or the aonth. Precf­
pftatfon aaounts of 200% or aore 
were reported fro• Beaver Creek to 
Whitehorse then east to Watson Lake 
and Muncho Lake. The Carcross area 
registered 462% of the noraal aonth­
ly precipitation. The northern areas 
were auch drier than the south. 
Teaperatures fn the southern regions 
were below noraal with the White­
horse area 1.5°C on the cold side. 
Portions of the Yukon fro• the 
Caraacks to Ross River and north 
enjoyed above noraal readings. 
Dawson recorded a aonthly aaxf•u• of 
32°C on the 13th while Klondike 
p 1 unged to an overnight •inf •u• of 
-2°c on the 26th. 

The Northwest Territories ex­
perienced a generally wet and windy 
aonth as a series of co 1 d 1 ows en­
sconched theaselves over the central 
portions. Ear 1 y t n the aonth, the 
Mackenzie and Great Slave Lakes 
region recorded aore than 100 •• of 
rain. Several roads and highways 
were washed out as a result. By the 
end of the aonth, Caabridge Bay had 
received 373% of the precipitation 
noraal. 

Teaperatures were generally 
above noraal in the Arctic and aost 
of the Northwest Territories. 

British Coluabla 

July started off cool and daap 
but by aid-aonth, a ridge of high 
pressure brought sunshine to the 
southern half of the province. As a 
result, the second half of the aonth 
brought dry conditions to the south 
as the threat of forest fires 
aounted . 

Ra i nr a 11 was aore abundant in 
the northern parts of the prov i nee 
as a series of low pressure systeas 
aoved over the rf dge to the south. 
The northeast corner reached a high 
of 180% of noraal. The north Coast, 
north of Vancouver Island, also re­

ceived abundant rainfall with 
Langara establ ishfng a record 220% 
above noraal. 

The central interior was dry 
with 75 to 85% of the aonthly aver-
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age and, by the end of the aonth, 
the forest f Ire hazard tn the 
vtctorta region had becoae once 
again high to extreae. 

Prairie Provinces 

In Alberta, teaperatures were 
veneral ly near noraal wt th aa,d•u• 
teaperatures during the letter half 
of the aonth peaking Into the upper 
twenties over aost regions and Into 
the 1 ow end al d thirties over the 
south and southeast. Suffield re­
corded the highest teaperature at 
36°C on the 22nd. 

Southern Alberta continued to 
be dry with aaounts of 13 and 14 •• 
et Lethbridge and Pincher Lake, 
wh I 1 e Med f cine Hat recorded 24 ••. 
Much of central Alberta was wetter 
than noraal with a nuaber of locali­
ties recording well in excess of 100 
•• associated with heavy thunder­
storas. flattop and Deer Mountain 
lookout towers in the Slave Lake 
district recorded 160 •• in less 
than 48 hours between the 6th and 
7th resulting in extensive flooding. 
Baseaent flooding was reported tn 
parts of Edaonton and St. Albert as 
this sys tea aoved northward on the 
5th and 6th. Edaonton received 96 •• 
during the stora passage. 

To the east, Saskatchewan and 
Manitoba experienced war• conditions 
a 1 though not as excessive as they. 
were fn June. The hottest teapera­
ture recorded was 38.6°C at Estevan 
on the 27th. Most of crop areas suf­
fered fro• rainfall shortages. The 
northern regions were generally 
above noraal fn precipitation as 
were soae pockets in the south. The 
Moose Jaw, Broadview, West Poplar 
triangle was the driest with only 
50% of the aonthly nora. 

There was a aoderate aaount of 
severe weather this aonth. On the 
1qth, there were nuaerous reports of 
funnel clouds near Saskatoon and on 
the 16th, several waterspouts were 
seen over Lake Winnipegosfs. The 
lest weekend of the aonth in south­
eastern Manitoba saw over 90 ka/h 
winds, hail, and uprooted trees. 

Ontarto 

Across southern Ontario, a 
record saash i ng six afternoon high 
teaperatures topping the 35 °C aark 
aade this the hottest July since 
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CLIMATIC EXTREMES IN CANADA - JULY 1988 

MEAN TEMPERATURE : 
WARMEST 

COLDEST 

HIGHEST TEMPERATURE: 

LOWEST TEMPERATURE: 

HEAVIEST PRECIPITATION: 

HEAVIEST SNOWFALL: 

DEEPEST SNOW ON THE GROUND 
ON JULY 31, 1988: 

GREATEST NUMBER OF BRI~HT 
SUNSHINE HOURS: 

1955. Compounding the heat was the 
severest drought since the 1930's, 
extending froM May through to the 
first 3 weeks in July . At the peak 
of the heat wave during Ju 1 y 5th 
tc 11th , six people died from heat 
exhaustion, air pollution levels 
soared and electrical consumption 
strained the utilities. Grain 
workers were laid off on the 22nd 
in anticipation of a drop in grain 
handling and shipping as a result 
of drought-reduced yields. 

Southern, central and part of 
northern Ontario recorded the 
hottest July since 1953, while in 
the northwest, July was the 
hottest since 1983. Numerous 
cities broke records . The high on 
July 7th for Toronto was 37.2°C 
standing out as the hottest day 
since September 1953 while the 
hottest overall temperature was a 
sizzling 38.8°C. 

Pree i pi tat ion was scarce for 
the first two weeks in southern 
Ontario. However, by aid-11onth, 
enough rain had fa 11 en to effec­
tive 1 y end the dry spe 11 by the 
end of the month. There were, how­
ever, areas around the province 
which received on 1 y 40 to 85% of 
normal rainfall amounts. 

WINDSOR, ONT . 25 .0°C 

ALERT, NWT. 3.7°C 

ESTEVAN, SASK. 38.6°C 

CLYDE , NWT. - 1.8°C 

SHELBURNE, N.S. 253.4 •• 
ALERT, NWT. 26.4 ca 

None 

EUREKA, NWT . 563 hours 

Severa 1 severe thunders tor11s 
were reported during the last two 
weeks of the aonth. A 5-year o 1 d 
boy was k i 11 ed in Luther Vi 11 age 
(northwestern Ontario) on the 29th 
by a felled tree, uprooted in 
strong winds, while on the 30th, a 
s11a l l tornado southeast of Wood­
stock caused property damage and 
livestock losses. 

Quebec 

July was the waraest in re­
cent years in southwestern Quebec . 
Mean temperatures were 11ore than 2 
degrees above noraal in the 
National Capital area northward to 
the Laurenti ans. New records for 
aean temperatures were recorded at 
La Grande Riviere and Mirabel, 
two stations with less than 15 
years of records. 

Wh i 1 e pre c i p i tat i on was 
generally below nor11al, Gaspe, the 
Fer11ont-Wabush area, the region 
east of · the St. Maurice River to 
Quebec City and Lake St. John re­
corded over 100 1111 of rain for 
July. 

There were some noteworthy 
severe weather events during the 
aonth . In the first week of the 
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aonth, aarb 1 e sized ha i 1 daaaged 
auto•ob i 1 es in the Hu 11-0t tawa 
area. On the -8th, 18 •• of rain in 
a 30-afnute period fn Quebec City 
f 1 ooded base111ents wh i 1 e strong 
winds uprooted trees. On the 26th, 

a local thunderstora east of 
Nicolet whfpped up 80 to 100 k111/h 
winds uprooting trees, while on the 
30th, $20,000 worth of damage was 
caused fn the Magog region, south­
west of Sherbrooke. 

Atlantic Provinces 

July was aainly cloudy and 
humid with aost areas above normal 
in teaperature. Thunderstor11s were 
the highlight of the aonth, parti­
cularly fn Nova Scotia. On the 9th, 
unverified reports of hail and 
heavy rain were reported in the 
Nackawic, N.B. area and a severe 
thunderstor• in the area of Astle 
Crossing felled trees and dumped 
ice-cubed size ha i 1. On the 12th, 
thunderstorms knocked out aore than 
20 transforaers in and around 
Yar11outh, Nova Scotia. The last 
weekend of the aonth brought heavy 
showers and ha i 1 to aost of Nova 
Scotia on the 29th, wh i 1 e on the 
31st , the central region of the 
province experienced heavy showers, 
ha i 1 and strong winds causing 
flooding and uprooting trees. 

The weather was variable in 
Newfoundland for the aonth. Unset­
tled conditions prevailed early in 
the aonth with precipitation re­
corded on aost days. Later in the 
aonth, the weather pattern was aore 
settled . The highest 11axi11u11 tem­
perature recorded was 30.6°C at 
Deer Lake on the 10th. Overnight 
11iniau11s were especially low durin~ 
the first half of the aonth. On the 
17th, Badger reported a low of 0°C. 
The southern areas reported above 
normal rainfall aaounts with St. 
Lawrence reporting 179.5 am, about 
80 •• above normal. 

Labrador was generally near 
normal with regards to temperatures 
and precipitation. The first ha 1 f 
of the month was showery and cool. 
The highest te•perature recorded 
was 33 . 5°C at Goose Bay on the 13th 
while the miniaum for the •onth was _ 
-1 .3°C at Nain. The first part of 
July produced two forest fires 100 

Continued to page 10 



' 

I 

' I 
1101 

W 

88 07. 01 - 88.07 . .S1 
I ,o·" 

C Umatic Perspectives 

• 

ss.01.01 - ea.01 • .52 

I 
I 

I. 
szc' " 

. 
... 

' . . . '• 

page5 

I • 

Mean geopotential height anomaly 
50 kPa level - 5 decametre interval 

Mean geopotential heights 
50 kPa level - 5 decametre interval 

50 kPa ATMOSPHERIC CIRCULATION 
July 1988 

Aaron Gergye, Monitoring and Prediction Division 

July's 50 kPa hefght ffeld 
was characterized by a generally 
westerly flow across aost of North 
Aaerfca wfth weak troughing on the 
east coast, a weak ridge over 
British Coluabfa and the Prairies , 
an aapltfied trough in the Gulf of 
A 1 ask a and a weak Arctic vortex 
over Baffin Island. 

The 50 kPa anoaaly aap shows 
a 11 of the United States and the 

eastern ha 1 f of Canada under the 
f nf 1 uence of positive anoaa 1 i es. 
Consequently, teaperatures in 
these areas were above noraal. 
Also, storas took a aore northerly 
route, especially those which 
originated in the Canadian 
pra1r1es and the American aid­
west, · resulting in below noraal 
aaounts of precipitation. 

The 50 kPa height field 
shows a relatively slack gradient 
over the Yukon and Northwest 
Terrftories . Low pressure systeas 
originating in the Gulf of Al aska 
aoving over the weakened r idge to 
the east gradually stalled in the 
Yukon and Northwest Territor ies 
spawning cold lows which gave 
copious aaount of rainfall to 
these areas. 
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GROWING DEGREE-DAYS 
SEASONAL TOT AL 

TO ENO OF 

JULY 1988 

GROWING DEGREE-DAYS 

JULY 1988 

Vol. 10 -July 1988 _ 

SEASONAL TOTAL OF GROWING 
DEGREE-DAYS TO END OF JULY 

1911 1917 tl>RMAL 

BRITISH COLll4BIA 
Abbotsford 1026 
Kaaloops 
Penticton 
Prince George 
Vancouver 
Victoria 

ALBERTA 

* 
* 
* 

1048 
924 

Calgary 908 
Edaonton Mun. 954 
Grande Prairie * 
Lethbridge 1107 
Peace River 742 
SASlATatEWAN 
Estevan 
Prince Albert 
Regina 
Saskatoon 
Swift Current 
MANITOBA 
Brandon 
Churchill 
Dauphin 
Winnipeg 

1343 
974 

1265 
1218 

* 
1068 
118 

1046 
1103 

1237 
1563 
1459 
836 

1292 
1137 

1000 
1084 
907 

1154 
923 

1372 
1083 
1238 
1198 
11q3 

1181 
282 

1171 
1336 

955 
* 
* 
* 

1013 
929 

741 
852 

* 
913 
706 

1000 
752 
941 
924 

* 

845 
95 

825 
848 

ONTARIO 
London 1230 1448 1092 
Mount Forest 
North Bay 
Ottawa 
Thunder Bay 
Toronto 
Trenton 
Windsor ,. 
QUEBEC 
Baie Co11eau 
Maniwaki 
Montreal 
Quebec 
Sept-Iles 
Sherbrooke 

NEW BRUNSWICK 
Charlo 
Fredericton 
Moncton 
tl>VA SCOTIA 
Sydney 
Truro 

* 
* 

1231 
818 

1195 
1157 
1439 

* 

1112 
1007 
1315 
949 

1404 
1358 
1681 

638 

* 
* 

1128 
690 

1078 
1081 
1291 

* 
979 989 913 

1211 1319 1148 
* 991 * 

542 579 550 
928 962 870 

571 
948 
829 

719 
* 

836 
947 
895 

555 
938 
828 

703 
* 

Yaraouth 716 

715 
820 
819 687 

PRINCE EDWARD ISL.All) 
Charlottetown 782 
NEWFOUNDLAII) 
Gander 
St. John's 
Stephenville 

502 
* 

605 

836 

669 
570 
657 

785 

523 -

* 
600 
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ESTIMATING EFFECTS OF CLIMATIC CHANGE 

ON AGRICULTURE IN SASKATCHEWAN 

STUDY HIGHLIGHTS 

Thfs study fs one or ffve case 
studies fn cool teaperate and 
cold regions considered fn the 
I IASA/UNEP project to assess 
the fapacts of cliaatic change 
and var i ab f 1 f ty on food pro­
duction. 

In an extreae drought year 
Saskatchewan can expect ao is­
ture resources so reduced that 
the wind erosion potent i a 1 is 
doub 1 ed, spring ·wheat produc­
t f on is about 25% of noraa 1 
and losses to the agricultural 
econoay in 1980 dollars exceed 
$1.8 billion and 8000 jobs 
with a further reduction in 
other sectors of the econo111y 
of $1.6 billion and 17000 
jobs. 

Occasional extreae S or 10 
year periods in Saskatchewan 
can be expected over whfch 
bi oaass dry aatter production 
f s reduced by near 1 y ha 1 f and 
spring wheat production by 
about one-fifth, average an­
nual agricultural losses of 
about 2600 jobs and $0.6 bil­
l ion, and a reduction in the 
provincial GDP of aore than 
$0.S billion and 5600 jobs. 

A shift to a longer tera war• 
cliaate with precipitation 
fncreases, without aajor adap­
tive changes by agriculture, 
cou 1 d reduce wheat y i e 1 ds by 
16%, causing annua 1 1 osses 
to agriculture of over $160 
• i 11 ion and 700 person-years. 
Wind erosion potential could 
be reduced, potential bioaass 
productivity increased, but, 
droughts becoaing aore fre­
quent and severe . 

(From Climate Change Digest CCD 88-06) 

• A shfft to a longer tera war• 
c 1 f aate without prec i pf tat ion 
Increases would cause all 
fapacts to be generally ad­
verse and aore Intense, parti­
cularly as a consequence of 
f ncreased drought frequency 
and severity. 

• In drought years 1 osses were 
reduced if part of the culti­
vated area was under winter 
wheat rather than all being 
under spring wheat, but the 
reverse was true for years 
approaching current noraals. 

• The impacts of long ter• war•­
i ng wou 1 d be •ore pronounced 
in the northern agricultural 
zone of Saskatchewan, with the 
result that the overall agro­
cl iaate and crop yields would 
becoae aore hoaogeneous. 

• Reco••endat ions are aade with 
respect to developing the 
analytical •ethods and tools 
and suggesting appropriate 
response policies. 

2. INTRODUCTION 

he International Institute of 
App 1 i ed Sys teas Ana 1 ys is 

(IIASA) and United Nations Environ­
aent Progra•• (UNEP) cliaate iapact 
project involved 76 authors in 17 
countries. Canada was selected as a 
case study representing a cold­
aargin cliaate, given its northern 
location and the sensitivity of its 
agricultural industry to cliaatic 
fluctuations. The province of 
Saskatchewan in particular was 
selected because ft is a aajor 
agricultural producer in Canada. 

Within the context of the 
IIASA/UNEP cliaate iapacts project, 

the objectives of this study were: 

(1) To illustrate the applicabili­
ty of sever a 1 aode 1 s in the 
fapact analysis of cliaatic 
changes or fluctuations on 
Saskatchewan agriculture; 

(2) To quantify the iapacts of 
specified cl faatic changes or 
fluctuations; and 

( 3) To consider soae of the aore 
appropriate policy responses 
which would reduce negative 
iapacts and aaxiaize the posi­
tive ones. 

The study does not attempt to 
assess the relative probabilities 
of different cliaatic scenarios, 
but instead concentrates on defflon­
strating techniques for translating 
cliaatic scenario inforaation into 
assess•ents of the associated i 111-

pacts on agriculture. A hierarchy 
of •ode 1 s is used to estimate i m­
pacts at various levels: 'first­
order' i apacts on the agroc 1 i aat i c 
environment and crop yields, and 
'downstream' or 'second-order' 
effects of these y i e 1 d changes on 
far• production, eaployaent and the 
prov inc i a 1 econo111y. Resu 1 ts are 
intended to infor• planners and 
po 1 icy aakers of the i •P 1 i cations 
for agriculture of the 1 atest 
cl iaatological research. The study 
illustrates applications of histor­
ical and potential CO 2 warming 
scenarios and outlines some of the 
i aportant c 1 i aate-re 1 ated prob 1 ems 
affecting Saskatchewan agriculture. 

3. NElHODOLOGY 

3.1 Scenario Selection 

Cliaatic scenarios were 
selected to reflect issues of par­
ticular concern in the region and 
to enable coaparisons to other case 
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studies fn the I IASA/UNEP project 
to be aade. These scenar f os were 
constructed to represent future 
cliaates to test various aethods of 
cliaatic fapact assessaent. Three 
broad types of scenarios were used: 
a single anoaalous weather-year 
taken fro• the historical record, 
an extreae period of weather-years 
fro• historical records and a clf­
aate slaulated using GISS (Goddard 
Institute for Space Studies) ataos­
pheric general circulation aodel 
(GCM) results for 2 x CO 2 • In order 
to provide a reference against 
which to coapare results of analy­
ses involving these scenarios, a 
standard c 1 i aat i c period based on 
the 30 year period, 1951 to 1980, 
was used and is. referred to as 
HISTI (the use of the tera HIST in 
the following refers to the use of 
actual historical weather records). 
Fro• the historical records 1961 
(HIST2) was selected as the extreae 
weather year, 1929 to 1938 the 
extreae weather decade (HIST3), and 
1933 to 1937 an extreae weather 
pentad (HI ST4) • Each was se 1 ected 
on the bas f s of drought sever f ty 
and the substantive fapact on crop 
yields, land degradation and the 
econo•y f n Saskatchewan. A 11 his­
tori ca 1 climate cata were obtained 
from the Atmospheric Environment 
Service, Environment Canada. 

Data generated by the GISS GCM 
aodel for the equilibrium 1 x CO

2 
or 'control cliaate', (GISSE), and 
2 x CO 2 (GISSC) cl i11ates were ob­
tained from 9 grid points covering 
the agricultural area of Saskat­
chewan. Analysis of the GISSE data 
for Saskatchewan showed little 
resemblance to the present climate 
and as a result the actual GISS 
data could not be used in the 
study. To apply the GCM data it was 
assuMed that the changes fro• GISSE 
to GI SSC wou 1 d correspond to the 
changes that could be expected for 
the cli•ate of Saskatchewan with 2 
X CO 2 • 

Subsequently, to derive a 
cliaatic scenario for 2 x CO

2
, 

designated here as GISSI, teapera­
ture increaents corresponding to a 
doub 1 i ng of CO

2 
obtained by sub­

tracting GISSE fro• GISSC te•pera­
ture data were applied to the 1951 
to 80 historical HIST1 data. Pre­
e i pi tat ion data were generated by 
dividing GISSC by GISSE precipita-

CUmatic Perspectives 

tion data and applying the derived 
ratios to the HIST1 data. 

The GISS aodel results indi­
cated general increases of precfpf­
tatfon tn Saskatchewan accoapanying 
the increases f n teaperature with 
CO2 doubl fng. Historically, low 
precipitation and high teaperatures 
have tended to occur f n the saae 
suaaers. Based on hfstorfcal exper­
ience ft was assuaed that CO2 wara­
fng af ght occur wf thout being ac­
coapanied by increased ·precipita­
tion. To facflftate analysts of 
this possibil f ty GISS2, an alter-

. native scenario, was used on which 
teaperatures were increased (as 
with GISS1) but prectpitation re­
aained at the HISTl level. 

For both the historical and 
the GISS scenarios only teaperature 
and precipitation were adjusted. 
All other cliaate data required by 
the i apact aode 1 s were he 1 d con­
stant at the HIST1 noraal level. 
Where aaxiaua and ainiau• teapera­
ture data were required, ft was 
assuaed that both were affected 
equally. Potential benefits of 
direct effects of elevated CO 2 on 
plant photosynthetic capacity and 
aoisture use efficiency were not 
considered in the bioaass potential 
and the spr f ng wheat aode 1 est i­
aates since no consensus existed in 
the scientific coa111un f ty regarding 
the extent of the benefits. For the 
economic analysis, dollar values 
and technology were adjusted to 
represent conditions which existed 
in 1980. 

3.2 J11pact Models Used 

Iapact aodels were selected 
using the following criteria: 

( 1 ) re 1 evance to ana 1 ys is of the 
f•pacts on Saskatchewan's 
agricultural productivity, the 
stability of the agrocl i•atic 
resource, or the conservation 
of the soil; 

( 2) su i tab i 1 f ty of the aode 1 for 
the particular app 1 i cat f on. 
The aode 1 had to have deaon­
s tr ate d applicability to 
aac rosca 1 e ana 1 ys is, and sen­
s it iv i ty to changes fn the 
variables being analysed; and 

(3) the capacity to provide infor­
aation cheaply fro• readily 
available data. 
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Broad 1 y speaking the c 1 i aate 
change wou 1 d i apact on the 
agroclfaate, which would fapact on 
crop yields and the afx or crops 
grown, wh f ch wou 1 d f apact on the 
econoay. Various aodels were used 
to look at the potential changes fn 
each of these areas. For exa11p 1 e, 
heat and aoisture aodels (degree 
day, precfpitatfon effectiveness 
and Palaer Drought Index) were used 
to deterafne the fapact on the 
provincial agrocliaate. As well as 
changing the agrocliaate, clfaate 
change could iapact on the produc­
tfvfty of the land base by acceler­
ating or decelerating soil degrada­
t f on processes. Wf nd eros f on f s a 
aajor coaponent or Saskatchewan's 
cltaate-related sofl degradation. A 
aodel adapted for calculating soil 
wind erosion potential was used in 
this study to look at iapl ications 
of cliaate change for the land 
resource base. 

The cliaatic changes faplied 
in the scenarios selected would 
undoubtedly be followed by changes 
fn the aix of crops that would be 
grown in Saskatchewan. This cou 1 d 
result fn overall crop productivity 
being aafntafned or increased even 
though yields of present crops 
decreased. 

To investigate the faplica­
tions for specific crops growth 
aodel developed by Agriculture 
Canada was used to deter• i ne the 
iapacts of cliaatic changes on 
spring wheat production. Econo111ic 
iaplications of these changes on 
the provincial econoay were then 
estiaated using aodels developed by 
the Prairie Fara Rehabilitation 
Adainistration (PFRA). PFRA's 
aodels 'track' the iapacts result­
f ng fro• the changes in y i e 1 ds at 
the f ara 1 eve 1 through the entire 
agricultural sector at the regional 
and prov inc i a 1 1 eve 1 s. The subse­
quent effects on non agr i cu 1 tura 1 
sectors of the econoay at the 
regional and provincial levels are 
also exaained. 

3.3 RESULTS 

Genera 1 i zed results of the 
cliaatic iapacts related to the 
various scenarios are presented in 
T~b 1 e 1. In so11te instances a range -
of values is given, whereas, in 
others only a single value is 
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9 f ven. Where a range f s g f ven the 
r f gures represent the aax f au• and 
afnf•u• annual values coaputed over 
the per f od of record used. Where 
fndfvfdual values are gfven the 
period or record was treated as an 
average or one year and represents 
• long ter• average (f.e. a 30 year 
average). 

Resu 1 ts suggest that wt thout 
any f unda•enta 1 change in c 1 i a ate 
Saskatchewan agriculture can expect 
an occasional year (HIST2) with 
aofsture resources so reduced that 
crop production is only about 25% 
of noraa 1, the potent I a 1 for wt nd 
eros f on f s doub 1 ed, and 1 osses to 
the agrfcultural econoay exceed 
$1.8 bfllfon and 8000 jobs . Ripple 
effects In sectors other than agri­
culture translate into an addition­
al provincfal econoaic loss of $1.6 
bf 11 Ion and 17000 jobs. They also 
laply that fn an extreae period of 

Climatic Perspectives 

5-1 O consecut f ve years w f th waraer 
than noraal growfng seasons, aofs­
ture resources could be so sub­
noraal that bfoaass dry utter 
production could be reduced by 
near 1 y ha 1 f and spr f ng wheat pro­
duct f on by about one-fifth. The 
iapact of these cliaate changes on 
the econoay would be a direct loss 
to the agriculture sector of about 
2600 jobs annually and an econoaic 
loss to nearly $600 afl 1 ion. This 
loss, resulting fro• effects on 
cerea 1 crops a 1 one, wou 1 d have a 
further Indirect effect on other 
sectors of the prov inc i a 1 econoay 
causing an additional provincial 
GOP reduction of $500 • i 11 ion and 
5600 jobs . 

With respect to the clfaate 
inferred for a 2 x CO 2 ataosphere, 
the results suggest that on a long­
ter• basts there would be a sub­
stantial increase fn theraal re-
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sources, aodest Increases in aofs­
ture resources (according to the 
precipftation effectfveness Index 
results) and potential bfoaass 
productivity, aodest decreases in 
the wind erosion potential and in 
spring wheat productivity, and 
losses to the agricultural industry 
of about 700 jobs and $160 aillion 
annually. A further reduction in 
other sectors of the econo•y of 
about $150 aillion in provincial 
GDP and 1500 jobs annua 11 y cou 1 d 
also be expected. 

. The results of the drought 
ana 1 ys is ( in contrast to the pre­
c i pi tat I on effectiveness results) 
Indicate that the increase in pre­
cipitation projected by the GISS 
aodel would not be enough to offset 
the increase in evapotranspiration 
caused by higher teaperatures. The 
cliaate would apparently shift to a 
aore drought prone regi•e, with an 

TABLE 1: Cltaatic tapacts suaaarized for southern Saskatchewan in relation to 
noraal (HJSTl or HISTS) 

Model 

Degree Day 

Precipitation 
Effectiveness 

Bfoaass Potential 

Wind Erosion 
Potential 

Spring Wheat 
Production 

Expenditures by 
Agr i c • ( • i 11 ion 

Eaploy•ent in 
Agriculture 

Severe Drought 
Drought 

$) 

HIST2 

+10 to +18% 

-18 to -53% 

-53 to -100% 

+123% 

HIST2 

-76% 

-$1,810 

-8,000 

HISTS GJSS3 

0.1% 0.9% 
3.0% 9.1% 

Scenario 

HIST3 

+3 to +16% 

-21 to -26% 

-26 to -60% 

HIST4 

-20% 

-$599 

-2,647 

PALMER OROUGH 

GISS4 

10.8% 
39.6% 

GISS1 

+48 to +53% 

+1 to +13% 

+1 to +30% 

-14% 

GISS1 

-18% 

-$163 

-722 

INDEX (POI) 

RETURN PERIOD 
HISTS 

15 to 35 
6.5 to 10 

GISS2 

+48 to +53% 

-10 to -12% 

-19 to 43% 

+26% 

GISS2 

-28% 

-$277 

-1,224 

(YEARS) 
GJSS3 

8.5 to 17.5 
4 to 6 
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· increase in length and frequency or 
droughts. Findings suggest the 
return period for what we would 
presently ca 11 a 'severe drought' 
would be only about half as long as 
ft fs now. 

The drought and spr f ng wheat 
analyses both suggested that the 
greatest fapacts of CO 2 related 
waraing would be in the northern 
agricultural areas. Overall, the 
agrocliaate and crop yields fn 
Saskatchewan would becoae aore 
hoaogeneous under a doubled CO 2 

ataosphere than they are now. The 
spring wheat analysis further 
eaphasfzed ~he need to distinguish 
between individual and consecutive 
drought years. In the econoaic 
analysis ft was found that losses 
were considerably lower in drought 
years ff the wheat crop afx was 10% 
winter wheat - 90% spring wheat 
co11pared to 100% spr f ng wheat. In 
nor11al years however, it was found 
that producers would be better off 
economically if the entire crop was 
sown to spring wheat. 

For a cl iaate changed by the 
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warafng f nferred for 2 x CO
2 

but 
not the precipitation Increase 
(GISS2), result on • long-tera 
average basis faply: aodest reduc­
tions fn aofsture resources and 
bfoaass productivity, a aoderate 
increase fn wind erosion potential; 
• aoderate reduction in spring 
wheat productivity; losses for the 
agricultural econoay of about 1200 
Jobs and $275 afllfon annually; and 
an additional decrease to the pro­
v f nc fa 1 GDP in sectors other than 
agriculture or approxfaately $250 
• i 11 ion and 2600 Jobs • A sever a 1-
f o 1 d increase fn drought frequency 
could be expected ff the projected 
prec f pi tat I on increase f s not 
received (GISS4). 

The results for GISS1 indicate 
that the bfoaass potential would 
Increase wh I 1 e wheat production 
would be reduced. · This Is not 
unreasonable because the long tera 
c 1 f aate wou 1 d have changed to the 
point where spring wheat would no 
1 onger be a we 11-adapted crop. A 
shift to a clfaatic regiae with 
aore frequent and severe droughts, 

continued fn,a page 4 

km north of Goose Bay during a war• 
spell. Meanwhile, pack ice lingered 
along the coast. News reports in­
dicated that fisher11en north of 
Groswater Bay suffered considerable 
da•age to fishing gear. 
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as fndfcated by the results or the 
drought analysts, could accentuate 
probleas wfth spring wheat produc­
tion further wf th the var i ab i 1 I ty 
In yields Increasing fro• year-to­
year. The results for GISSl Indi­
cate that the aore hu• id c 1 f aate, 
as reflected in the higher precipi­
tation effectiveness levels, would 
generally reduce the wind erosion 
potential. However, the accoapany­
lng Increase fn expected drought 
frequent and sever f ty cou 1 d 
f ncrease the r f sk of ser I ous w f nd 
erosf on events. A shl ft to winter 
wheat, which leaves the ground 
covered during the erosion-prone 
spring period, could help to reduce 
wind erosion potential. For a 
change to a waraer cliaate without 
Increased precipitation (GISS2), 
results suggest that wind erosion 
potential would increase signifi­
cantly. The likely reduction in 
bfoaass productivity and increase 
f n drought frequency wou 1 d accen­
tuate this, a 1 though the prob ab 1 e 
shift fro• spring wheat to winter 
wheat could help to liait wind 
erosion in spring. 
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NOVA SCOTIA 
QUEBEC 

GR££ROOD 
IAOOTVIU.E 19.4 .., ,... e.t o.o f7.4 st 0 14 l 20.7 
8AJ! COIIEAU 18.1 O.J ,o.3 4.9 o.o 35,2 43 0 • 2f7 • 70.2 
ILAIC~BLOII 10.9 -0.2 20.2 3.7 o.o 95.0 98 0 15 118 • 
Cffl80UGAIIAU 17.5 1.7 32.9 4.2 o.o 85.0 73 0 13 171 108 54.3 
GASP£ fl.1 0,5 31.2 5,2 o.o 114.0 137 0 11 284 • 43.9 

HAUWINT'L 
SA8l£ ISLAID 
SHEARWATER 
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llfUIUUAK 9.5 0.2 20.5 LI o.o 48., 89 0 1 2~ 118 282,6 'fARIIOtmf 
KUU.UUAQ ILi -0.3 24.8 1.0 0.0 84.4 111 0 12 203 un 21\.4 
KUU.UUARAPtK It.I ,. l 31,5 2,4, o.o 52.0 83 0 8 249 144 206.7 
LA ORAIIDE RM£RE 15.4 • 30.8 2.0 o.o • 84.2 • 0 10 287 • 108.4 
IIANIIAIQ 20.4 2.1 36.8 4.8 o.o 6L9 ff1 0 9 178 102 17.1 
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IIATAOAIII 17.1 ,., 34.0 3.0 o.o 60.4 SI 0 11 301 120 68.S 
IIOlrf JOU 11.1 o.8 33.6 8.l 0.0 '7.6 49 0 7 269 IOG 38 6 
IIOIITREAL INT'L 22.5 u 33.8 t.5 o.o 31.2 34 0 8 237 86 8.4 
MONTREAL ll lNT'l 20.7 • 33.0 8.5 o.o • 73., • 0 9 243 • 9.3 
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NATASHQUAII 15.0 o.a 25.8 6.5 o.o 28.4 29 0 6 246 100 99.8 

QUE8EC 20.s 1.4 33.0 9.1 o.o 104.8 89 0 11 233 94 IG.4 
A08EAVAL 19.7 LI 31.5 7.4 o.o m.9 93 0 11 274 • 28.5 8ATTI.E HAAIOUR 
SCKEFmMUf 12.3 -0.3 26.2 2,3 o.o 71,4 73 0 IS 217 • 179.2 80NAVlm 
SEPT- ILES IS.ti -0.3 30.7 5.5 0.0 '7.0 58 0 10 2S'I 105 84.5 8URGEO 
SHER8AOOIC! 19.5 L7 32.7 8.0 0.0 85.2 n 0 11 223 • 19.9 CARTWRIGHT 
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CHARLO 18.5 I, I 32.9 8.1 o.o 53.2 81 0 8 249 98 ,0.2 PORT-AUX-8ASQU£S 
CHAOOII 20.1 0.9 35.9 9.2 o.o n.• 85 0 9 211 83 us.o ST AlfTHONY 
FREDERICTON 20.2 0.9 32.5 8.3 o.o eo.o 87 0 9 187 • 15.8 ST JOHN'S 
MONCTON 19.2 0.7 32.2 7,l o.o 88.8 93 0 13 200 82 21.2 STUIRENC! 
SAINT JOHN 17.3 0.4 29,1 8.1 o.o 107.8 104 0 12 165 75 34.5 
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15.5 -1.1 28.7 4.5 0.0 48.8 58 
14.2 -0.2 18.5 5.6 0.0 32.t 35 
16.t 0.2 30.6 1.5 o.o 8s., 110 
15.8 -0.7 29.0 4.4 o.o 48.8 70 

15.t -0.2 33.~ 4.4 o.o 92.2 87 
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Temperature C ] Degree day, 
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above 5 C 
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STATION 

~8ffitlL1A 
AGASSIZ 18.0 0.1 34.0 e.5 0.0 89.8 193 0 8 295 402.8 1239.2 &UELPtt 

Sl011£Y 17.3 • SUllll£RLAID 
31.0 8.0 o.o 11.2 

HAAROW 
• 0 4 315 380.3 1054.2 KAPUSKAStlG 

ALBERTA 
OTT~IA 
SllrT1fFIELD 

8EAVEALODGE 15.0 -0.2 
Ell£RSUE 

29.0 4.0 o.o ~o VJIIELAID STATION 
100 0 9 281 300.0 803.3 

LAl'Oll8E 15.2 -0.9 31.5 2.0 0.0 103.5 M3 0 11 ,01 31f.7 902.5 
L£TH8RIDot 

QUEBEC 
LA POCAllERt 

VEGAMll£ 15.9 - 0.4 32.0 4.0 o.o a .2 SI 0 7 NIA 
L'ASSUIIPTIOI 

343.8 1013.6 LfllOXVIUf 

SASKATOfEIAN NORIIAIDII 
ST. AUGUSTII 

IIDWIHEAD "·' 0.9 . '7.5 5.5 o.o 52.t " 0 • 484.3 12'1.J 
IIElfORT 19.0 1.6 35.5 7.0 o.o ~2 " 0 • 272 430.5 11ff,5 
REGINA 19.4 0.8 38.0 5.0 o.o '8.6 73 0 5 NIA 448.0 1301.5 
SASKATOON 19.2 0.8 37.0 1.0 0.0 G.7 76 0 • 337 445.5 1326.0 
SCOTT 17.6 0.4 34.5 6.0 0.0 35.2 59 0 9 335 389.2 1141.3 
SWlfi CURRm SOlmt 19.5 1.0 36.0 6.5 0.0 34.9 91 0 • 357 449.8 1330. 3 

ffl CLOTlfllOE 

NEW BRUNSWICK 
f'REDEAICTOI 

NOVA SCOTIA 
MANITOBA KDffVIUE 

BRAIIDOII 20.5 L3 36.0 7,0 o.o 102.0 M1 0 4 NIA f79.4 1'73.8 
GLElfL£A 21.3 1.7 31.S e .s 0.0 85.0 115 0 7 3:J7 505.9 1325.5 
IIORDEII 22.1 1.9 37.0 9.0 o.o G.8 58 0 • 337 535.5 1509.5 

NAPPAJI 

mEDWARO 

ONTARIO CHARLOTTETOWN 

DEUU 22,8 2.1 36.S 7.0 o.o 184.6 2e1 0 10 300 545.0 1'54.6 ELORA 21.1 2.0 35,1 .. , 0.0 101.3 139 0 11 500.5 1155.7 
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