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Unprecedented weather events in 1989 
resulted in multi-million-dollar crop 
losses and damage. There were two 
sbon-lived~ extreme events which were 
responsible for most of the damage; a 
severe winter kill in British Columb~ 
and a series of heavy thunderstorms 
which unleashed copious amounts of 
precipitation on southwestern Ontario on 
July 19 and 20. These two cases are 
studied in this anicle. As wen. smuce 
weather patterns associated with the 
50-kPa (upper atmospheric, altitude of 
approximately SOOO metres) circulation, 
and their impacts on agriculture, are 
briefly reviewed. 

Most of Canada's agricultural IIC8S t.x­
perienced varying degrees of winter till 
during the 1988-1989 winter season. Poor 
snow covu and rapid drops in tempermure 
are the main climatic fac1ars n:spom,"ble 
for winier till The most devasladng dam­
age occwted in British Colmnbia. where a 
nearly-stationary atmospheric ridge. 
camed by a SlabJe upper lbD0Spheric pat­
tern. extended northward along lSO"W 
longitude allowing a record-breaking 
Arctic high pres.ue Systan 007 .4 kPA) to 
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HIGHLIGHTS 
Fig,ut 1 

HOURLY TEMPERATURES 
FOR JAN.30 TO FEB.01 , 1989 
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a,w-z British Cal~ SOUlhem Albena 
and Saskatchewan fnxn January 30 10 
February 1. Sparse mow cover, strong 
winds because of a tight mrface-preaue 
gradient and dramatic deaeases in air 
lempt.r8IUreS resulled in extensive till ID 
poaed ornamental trees, fruit trees, perm­
Dial aops and forage_ The sharp drop in 
temperature. over 30 Celsius degrees 
during a 20-bour period at Williams Jab\ 
B.C.., is iDUSlrated in Fipn 1. The winttt 
till was magniflM by mild lempt.r8IUreS 
(mid-eeens at K•mloops) which bad caused 
• deba,dming of the aops. and made lbem 
eYCD more vulnerable ID the cold tempma-

HOURS I - 2200U.T. 
FEa01 

tures which followed. Losses included: an 
estimated 1.6 10 $2.0 million worth of 
potted mnamema1 trees; 40 10 50'1, of the 
~wherry aop; 10 10 lSCJ, of the aanber­
ries; and 20 10 2SCJ, of the ~ Up 
10 S0CJ, of forage crq,s bad 10 be reseeded. 
Damage to M'.lting syslrmS and ~ 
due to high winds and power outages 
during the oold spell cau-std the freezing of 
greenhouse vegetables and Ooriculturc 
with an estirnated loss of $1.5 million. Vu­
tually all of British Columbia's apricot 
crop was desUoytd 

••• continaed OD pqe 9 
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DEPARTURE FROM NORMAL 
OF 

MEAN TEMPERATURE 
(°C) 

NOVEMBER 1989 

MEAN TEMPERATURE 
,·c> . 
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Across the country 

Afta a spell of mild weatht2' early in the 
month, wintez set in with a vengeance. The 
first week saw a mixture of rain. freezing 
rain and snow in the south. The freezing · 
rain caused numerous vehicle accidents. 
The unusually-mild wealhez and lack of 
snow at the beginning of the period played 
havoc with a London-based film crew 
trying to shoot a wintez scene for a com­
mercial in the famom White Pass area. 

By the second week of the month 
temperatures plummeted, records fell and 
problems began for the many government 
facilities, which bad convened from the 
traditional oil and wood beating to 
propane. The extteme cold turned the 
propane to jei disabling the btating sys­
tems. Nursing stations and community 
hospital facilities in Mayo, Pelly Crossing. 
Ross River and Faro bad to be temporarily 
shut down. Dming the weekend of the 
11th. Ro~ River set a new record-low 
temperature of .52·c for the month of 
November, brating the previous recmkd 
of 49•c set in 1985. This temperature 
came very close to 1l'eaking the Yukon's 
all-time lowest temperature record of 
.54•c for the month of November, set at 
Braebum Lodge in 1985. Dawson also es­
tablished a new monthly low temperature 
record of 47•c on the 13th; the maximwn 
reading that day never climbed above 
41 •c. Dming this cold spell. Whiteb<rse 
set new daily-low temperature records on 
five ccmecutive days. By the end. of the 
third week. temperatures in many southern 
districts recovered to above freezing. 

While bliu.arm were commoo in the far 
nonh, heavy snowfalls engulfed the central 
Yukon. ranging from 30 to 60 centimetres. 
Two mas in the Yukon received double 
their nmnal monthly snowfall - along the 
Dempstez Highway in the Ogilvie Moun­
tains and in the southern Yukon at 
Carcross. Wbitdlorse m:eived 27 cm of 
snow this month, which is midway be­
tween the exttem~ monthly snowfall 
records of 5 and 69 centim~ established 
in 1942 and 1978, respectively. 
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Except for the extreme eutem Arctic, it 
was an abnormally-cold month. Tcmpem­
tW'Cs by the end of the first week were 
dropping down to the mid-minus thirties 
and fonies, with the coldest values in the 
western Arctic. In the Mackenzie Valley, 
all ferries were pulled out of savice and 
ice bridges are now in place. Only the ferry 
at Fort Providence, in the southern Mack­
enzie, was still operating aaoss the ice-­
covered Mackenzie River, trying to keep 
the supply route to Yellowknife open IDltil 
an ice bridge is ready for use. At the end of 
the month, the ferry had to operate 24 
hours a day in order to prevent the channel 
from freezing. 

- Weather and blizzard warnings were is­
sued regularly for the District of Keewatin 
and the eastern Arctic. At times, winds 
gusted in exc~ of 100 km/h along the 
Baffin Island cout. where snow depths by 
the end of the month increased to between 
50 and 150 centimetres. Some buildings 
and sttuctures were damaged because of 
the winds. 

The short shipping seuon in the cut.cm 
Arctic ended November 22, with the 
aborted attempt of the ice-strengthened ore 
carrier, MV Arctic and the Canadian ice 
breaker, CCGS John A. MacDonald to 
reach Nanisivik on the west coast of Baffin 
Island. Ice conditions were too difficult. 
and the two ships were only able to ffllCh 
the entrance to Lancaster Sound before 
having to tum back. 

A south~ly circulation allowed a 
mild and moist Pacific air mas.1 to cova­
most of the province. Only the extreme 
nonh wu unusually cold and winter-like 
during the ptriod. Although tempemtures 
across the southern two-thirds of the 
province wae above nmmal, no records 
were moken. Readings managed to climb 
to the double digits. For the most part 
November was a cloudy mmth, with some 
coastal communities ieceiving only half 
their nmnal sunshine. NC>l'tbeutml B.C. 
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PER CENT OF NORMAL 
PRECIPITATION 

NOVEMBER 1989 

. 
TOTAL PRECIPITATION 

(mm) 

NOVEMBER 1989 
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CLIMATIC EXTltENES IN CANADA - IIJVEMBER 1989 

MEAN TEMPERATURE: 
WARMEST CAPE SCOTT A, BC 7.6•c 

COLDEST 

HIGHEST TEMPERATURE: 

LOWEST TEMPERATURE: 

HEAVIEST PRECIPITATION: 

HEAVIEST SNOWFALL: 

DEEPEST SNOW ON THE GROUND 
ON NOVEMBER 30, 1989: 

GREATEST NUMBER OF BRIGHT 
SUNSHINE HOURS: 

received the most hours of bright sunshine. 
20% more than nonnal. 

Intense Pac~c weather systems ap­
proaching the coast generated gales for 
more than 10 days this month. Precipita­
tion amounts varied widely. but for the 
most part were above normal. especially in 
the Fraser Valley. the centtal interior and 
parts of northern B.C .• where monthly to­
tals were more than twice the nmnal. The 
southern interior and the east coast of 
Vancouver Island were relatively dry. 
being situated in a rain shadow area to the 
lee of the mountains. There were par­
ticularly heavy rainfalls between Novem­
ber 8 and 11, which caused several million 
dollars in flood and slide damage in the 
Fraser Valley. There was additional flood­
ing and damage on the nonh end of Van­
couver Island and in the Rivers Inlet area. 
where the isolated village of Owikfflo had 
to be evacuated. Topography-induced 
precipitation differences were also evident 
in a number of othez areas. Victoria Air­
pon recorded 97 mm of rain this month, 
which is only 74% of their normal. while 
Sooke. 40 Ian to the southwest, received 
317 mm of rain, or 170% of their avenge 
rainfall for the month. Such disaepancies, 

EUREKA, NWT -32.2°c 

ST. HUBERT A, QUE 21.s 0 c 

EUREKA, NWT -4s.2•c 

HOPE A, BC 596.1 •• 

CAPE DYER A, NWT 215.6 c• 

CAPE DYER A, NWT - 130.0 ca 

. 
SEPT-ILES A, QUE 112 hours 

as a result of upslope and subsidence. were 
also evident in the Kootenays. Record­
high monthly precipitation totals for 
November were recorded at Hope, 596.1 
mm; Revelstoke. 184.0 mm; Smithers. 
119.9 mm and Williams Lake. 77.2 mm. 
At Hope, the precipitation for the month 
was more than 2 Vl times the normal. 

Although many areas. including the 
south coast. received some snow. most val­
leys bad little snow remaining on the 
growid, except in the far north and the 
central interior. The skiing sason got off 
to a rough start, as the snow cova- was 
minimal at lowez elevations, but most ski 
resmts wae hoping to open 800D. 

Very cold air spilled southeastwards 
from the Mackenzie Valley, and as a result. 
nonhrm Albetta and the rastan half of the 
Prairies were bitttzly cold Tempera~ 
in the north dipped down to -40•c. A new 
record-low Novembrz mean temperature 
was established at Gillam, Man. Cold 
Arctic air did manage to make several brief 
inttusions into southern Alberta, but fm the 
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most part, the IOUthem two-thirds of the 
province was influenced by a mild flow of 
Pacific air. A Chinook pmbed temperatures 
into the mid-teens during the second wea 
of the month in southern Alberta. 

Most of the Prairies, except the Grande 
Prairie region of Albetta and south-central 
and northeastern Manitoba. received · 
ample precipitation, with most of the 
precipitation falling as snow. Heaviest 
snowfalls occurred in the Rockies and the 
northern portions of Alberta and Sas­
katchewan. By month's end northem com­
munities had received between SO and 80 
centimetres of snow. The ski areas of 
Banff and Jasper received as much as 4S­
cm, and began the ski SCU011 with the best 
snow conditions in mme than a decade. In 
contrut. Churchill only receive.cl 10 an. 
1~ than a quarter of their normal monthly 
snowfall. Although the snowfalls in the 
south were significant. by the end of the 
month there was a noticeable lack of snow 
on the ground aaoss the southern agricul­
tural districts. There now is a growing con­
cern that a large portion of the soil 
moisture that was replenished eartiez in the 
season bas been lost through evaporation 
and sublimation. 

Total hours of brigbf sunshine followed 
the precipitation paumi; in areas where 
pre.cipitation was light. sunshine was plen­
tiful. while in other areas it was below-nor­
mal. 

Winter arrived early this year as a 
northwesterly circulation pushed cold 
Arctic air southwards. Record-cold 
temperatures, sttong winds and heavy 
snowfalls wae common. It was more like 
mid-winter than mid-fall. In nonlastan 
On1ario, this was the coldest Novembtz 
since 1936 and snowiest since the mid-six­
ties. Elsewbae across die povince, this 
November ranks as die coldest since cilia 
1959 or 1976 across centtal regioos. and 
the chilliest since 1986 in soutbtm and 
northwest.em Ontario. New record-low 
monthly mean temperatures were set at 
SaultSte.Marie,Earlton,Sudbury,Nordl 
Bay and Wawa. 

Numerous disturbances crossed the 
province, producing record monthly 
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precipitation and snowfall amoWlts and 
gale-force winds. At Toronto Island. the 
November mean wind speed of 24.1 km 
was the highest since Novem~ 19S0. The 
storms left in their wake, bitterly cold 
temperatures. The strongly contrasting, 
relatn'ely wann watas of the Greal L.akes 
produced frequent and somctime.1 heavy 
snow squalls to the lee of the Lakes. A new 
high Novembtt precipitation record was 
set at both Wiarton and Muskoka. In addi­
tion, there were record Novem~ snow­
falls at Wiarton, 11S cm; Sault Ste Marie, 
113 cm: Gore bay, 88 cm; Sudbury, 72 cm 
and St Catharines, 27 cm. This was the 
snowiest November since the mid-sixties 
at Earlton, Timmins, Kapuskasing and 
Muskoka, with snowfalls of between 75 
and 100 ccntimettcs. Only extreme south­
western Ontario and the Thunder Bay­
Ken ora region had below-normal 
snowfalls. Compared to the last few 
winters, the skiing season got off to an 
early stan this year. 

As can be expectt.d with this type of 
weather pattern, sunshine was in short 
supply, especially where the wind blew off 
the Great Lakes. 

Across the western half of the province 
this was one of the wettest and coldest 
Novembers in 50 years. Numcrom month­
ly snowfall, pre.cipitation and temperature 
records were broken. 

Except for the Magdalen Islands, 
temperatures averaged well-below normal. 
Mean monthly-temperature records were 
broken 81 Maniwaki, Matagami, Mirabel, 
Ste-Agathe, Qu&ec City and Val d' Or, 
and were tied at Roberval and Dorval. 

A succession of cyclonic storms 
moving aaoa the province pod~ hefty 
amounts of precipitation~ especiaJly in the 
extreme southwest coma. wbae monthly 
amounts were one-and-a-half times the 
nonnal. At nearly 200 mm, the southmi 
Laurentians and the Montr6al area 
received approximately twice their normal 
monthly precipitation. Trois-Rivi~res 
recorded the most precipitation in the 
province this month, while La Grande 
Riviue received the most snow. New 
November precipitation records wac es-

Climatic Persptctivu 

tablished at Kuujjuak, 90.2 mm; 
Maniwaki, 146.2 mm; Matagami, 102.6 
mm; Ste-Agathe, 195.7 mm and Trois­
Rivi~res. 210.7 mm. Well-below-nonnal 
temperatures from the middle of the month 
onward resulted in above-normal snow­
falls. The southwest cornez of the province 
received double the nonna1 snowfall. and 
as a result, the skiing scuon in southern 
Quebec got off to a good start. Matagami 
and La Grande Rivi~ set new monthly 
snowfall records of 87.9 and 95.8 cen­
timetres, respectively. 
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On the 23rd, it was Nova Scotia's tum 
to receive the snow, when up to 30 an of 
the white stuff fell. Yarmouth broke a 24-
bom snowfall record for the month of 
November; the old record dates back to 
1912. Schools and some businesses were 
closed and there were numerous power 
outages. For nonhem Nova Scotia and 
Prince Edward Island this was the second 
storm in three days. 

Before the month was ovez weakez dis­
turbances brought more snow to the 
region, and new record-high snowfalls for 
the month of November wm set at: Saint 
John, N.B., ti6.0 cm; Nappan, N.S., 78.7 
cm; Halifax, N.S., 55.6 cm; Summerside, 
P.El., 51.6cm. OveraIL it was a vecy stor­
my month. November started off mild, with a nwn­

bez of new daily-temperature records, but 
it twned cold and wintry after mid-month. 
New monthly-minimum temperature liifqpplj]'.ifj;q~~~!P;4:i~~~~i:~:fiff P:d1 
records were established at Charlottetown, 
P .El., and al Fredericton and Moncton, Mild tempezatures eventually gave way 
N.B., during the final week of the month. to below-normal temperature readings. 
The cold weather also brought with it Rain was more common over the Island 
bmvy snowfalls, and sevml locations in during the early part of the period. An un­
all three maritime provinces rcponed new usually-high maximum temperature of 
record-high snowfall amounts for the 18.9·c was rccorde.d al Daniel's Harbour 
month of November. on the 17th; the same day Cartwright, 

Major snowstorms struck the Maritimes Labrador, registett.d a reading of 12.s·c. 
on Novem~ 21 and 23. Strong winds Hours of bright sunshine were near or 
piled the snow into drifts bringing above normal in ·Labrador and eastern 
transportation and most activities to a near- Newfoundland. Gander received a total of 
standstill. The first stonn blanketed a good · 87 .0 hours of sunshine; this compares 
portion of New Brunswick with up to 35 rather favourably to Daniel Harbour's 
an of snow and packed winds in ex~ of meagre 323 hours this month. Ncrmals for 
100 km/h. Moncton Airport received a the month are 66.6 and 49 .0 hours, respec­
total of 30.7 cm, the greatest 24-bour tively. 
snowfall total for the month of Novem~ Snowfalls were significant over the 
since records began in 1939. The previous western and central portions of the Island 
record was 21.9 cm set on the 18th of the and especially over Labrador, where 
month in 1980. Yarmouth, N.S., Moncton monthly totals ranging from SO to 125 cen­
and Saint John, N.B., all set new Novcm- tim~ were mme than twice the normal. 
bcr record-low station pressmes. with By month's end the depth of snow in 
readingsof96.08kPa,96.10kPaand95.62 Labrador ranged from 30 an in the south 
tPa. respectively. A mixture of rain and to 130 an in the north. 
snow fell ovez nonhrm Nova Scotia and Several major storms which affected 
Prince Edward Island. while the remainder the Maritimcs also brought very strong 
of Nova Scotia received mostly rain. winds to Newfoundland this month. On 
Heavy thunderstmms also occurred dming November 24, Twillingate and Burgeo 
the storm. A lightning strike at Lower Rose recorded gusts to 165 lan/11. Highways in 
Bay, N.S., on the 21st blew two large boles western Newfoundland were impassable 
in die roof of a home. Thousands of homes because of blowing and drifting snow. and 
were without electricity in New manyscboolsWtzecloscdbccaoseoftbese 
Brunswick. Schools wae closed, and there storms. 
were nwnr.rous accidents. 
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HEATING 
ENERGY REQUIREMENT 
SEASONAL TOTAL TO 

END OF 

NOVEMBER 1989 

HEATING DEGREE-DAYS 

HEATING 
ENERGY REQUIREMENT 

FOR 

NOVEMBER 1989 

HEATING DEGREE DAYS 

Vol. 11 - November 1989 

SEASONAL TOTAL OF HEATltla 
DEcatEE-DAYS TO Ell> OF IIJVDIBER 

1989 
BRITISH aJLllilBIA 
Kaaloops 844 
Pentfcton 814 
Prince George 1323 
Vancouver 705 
Victoria 834 

WION TERRITORY 
Whitehorse 1934 
ll>RTHWEST TERRITORIES 
Iqaluit 2813 
Jnuvik 2808 
Yellowknife 2193 

1271 
1313 
1487 

1988 ll>AMAI.. 

841 887 
807 844 

1417 1500 
733 779 
859 853 

2008 1953 

3484 * 
2985 2788 
2166 2083 

1319 
1310 
1564 

1369 
1318 
1563 

ALBERTA 
Calgary 
Edaonton Mun 
Grande Prafrte 
SASUTCHEIIAN 
Estevan 
Regina 
Saskatoon 
MANITOBA 
Brandon 
Churchf 11 

1230 1244 1183 
1319 . 1376 1301 
1376 1387 1357 

The Pas 
Winnipeg 

ONTARIO 
Kapuskasing 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 

CIUEBEC 
Bafe Coaeau 
Montreal 
Quebec 
Sept-Iles 
Sherbrooke 
Val-d'Or 

NEW BRUNSlflClt 
Charlo 
Fredericton 
Moncton 
IIJVA saJTIA 
Sydney 
Varaouth 

1421 
2322 
1679 
1332 

1565 
877 
993 

1278 
1403 
867 
728 

1528 
948 

1148 
1604 
1166 
1488 

1266 
1100 
1071 

1007 
916 

PRINCE EDWARD ISL.Ml> 
Charlottetown 1048 
NElfFOUNDI.NI) 

1435 
2233 
1506 
1302 

1440 
852 
979 

1168 
1308 

854 
724 

1462 
949 

1162 
1488 
1165 
1381 

1263 
1063 
1048 

1002 
878 

994 

1332 
2289 
1536 
1222 

1456 
795 
924 

1141 
1276 
793 
659 

1442 
870 

1087 
1532 
1156 
1392 

1228 
981 
983 

898 
887 

923 

Gander 
St. John's 

1194 1218 1180 
1111 1097 1141 
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SEASONAL lll>WF All TOTALS ( ca) 
TO DI> OF IIJVOIIER 

,,,, 1911 IIJRNAL 

WKON TERRITORY 
Whitehorse 57.2 56.0 
NORTHWEST TERRITORIES 
Cape Oyer 393.6 411 . 0 
lnuvlk 85.4 71.4 
Yellowknife 71.0 69.9 

BRITISH a>LllelA 
Kaaloops 4.7 
Port Hardy 3.2 
Prince George 26.4 · 
Vancouver 0.0 
Victoria o.o 

ALBERTA 
Calgary 
Edaonton Naaao 
Grande Prairie 
SASUTatEWAN 
Estevan 
Regina 
Saskatoon 
MANITOBA 
Brandon 
Churchill 
The Pas 
Winnipeg 

ONTARIO 
Kapuskasfng 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 
tlUEBEC 
Bate Coaeau 
Montr6al 
Qu6bec .. 
Sept-Iles 
Sherbrooke 
Val-d'Or 

NEW IRUNSWICll 
Charlo 
Fredericton 
Moncton 
IIJVA SCOTIA 

17.8 
24.9 
36.2 

15.9 
29.7 
30.8 

28.2 
52.6 
65.0 
17.8 

146.2 
44.0 
43.6 
74.0 
23.6 
5.0 

18.6 

66.3 
,2.6 
66.3 
56.4 
36.4 

103.0 

311.3 
60.1 
53. 1 

Shear-water 36.6 
Sydney 51.6 
Varaouth 39.0 
PR INCE £DIIARD ISL.fall> 
Charlottetown 63.2 

10.6 

. "·" 13.2 ' 
0.2 
0.6 

18. 1 
9.4 

22.6 

18.8 
16.6 
9.4 

28.2 
106.0 
30. 1 
39.0 

79.0 
20.2 
311.8 
42.2 
33.6 
o.o 
3.8 

29.2 
47.2 
29.0 
62.6 
28.8 
92.6 

35.5 
15.0 
25.3 

o., 
20.0 
1.6 

1.2 
lllWINNMNI> 
Gander 
St. John's 

.. ,.2 101.1 2,... 29.0 

112.5 

241.3 
75.6 
56.7 

12.4 
4.2 

50 . 0 
2.8 
2.3 

35.7 
26.5 
112.4 

23.1 
24.2 
23.4 

23.3 
77.3 
43.8 
27.3 

85.o 
26.3 
25.5 
38.6 
33.1 
8.9 

11.6 

111.6 
22.9 
38.3 
61.11 
112.4 
63.7 

,2., 
22.7 
24.7 

9.5 
14.6 
1.3 

24.2 

.... , 
25.6 
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SEASONAL SNOWFALL 
TO ENO OF 

NOVEMBER 1989 

(cm) 

• 
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WATER EQUIVALENT OF 
SNOW COVER 

DECEMBER 2 1989 

(mm) 
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50-kPa ATMOSPHERIC CIRCULATION 
November 1989 

, ,, .... 
I 

I 

.:.. 
11.11.01 - n.11.so 

11.01 - 11.30 

Mean geopotential heights 
- 5 decametre interval -

Normal geopotential heights for the month 
- 5 decametre interval -

• -~ 

...... 
' ... 

, 
J. 

Mean geopotential height anomaly 
- 5 decametre interval-

,,, 
,, ' ,, ' , 

• --\1 

11.n.01-N.IUO it.10.02 - lt.10.J1 

Mean heights difference w/r to previous month 
- 5 decametre interval -
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. . . 
WEATHER IMPACT 

ON AGRICULTURE IN 1989: 
A NATIONAL OVERVIEW 

... continutd/rompagt 1 
Winter damage also took its toll in the 
Prairies, Quebec and the Maritimes as a 
result of poor snow cover and cold out­
breaks fallowing mild periods, which had 
brought crops out of dormancy. In the 
Swift Current area, 75% of winter wheat 
and up to 50% of canola was killed. Peren­
nial crops, cereals, and forage all suffered 
from winter kill in Quebec, New 
Brunswick and Prince Edward Island. 

May 

The 1989 growing se.ason started off 
with above-normal 50-kPa heights posi­
tioned off the east coasL Positive height 
anomalies also dominated most of central 
and eastern Canada. Negative height 
anomalies affected southern British 
Columbia, Alberta, and Manitoba. This 

resulted in an above-normal accumulation 
of growing degree-days over New­
foundland and Labrador. Although most of 
the countty was under the influence of 
above-normal atmospheric heights, the 
growing degree-day accumulation was 
ne.ar or slightly-below normal, as a result 
of copious precipitation (Figure 3) across 
the nation. With the exception of New­
foundland, Prince Edward Island, New 
Brunswic~ southern Alberta and southern 
Saskatc.,.ewan, which received below-nor­
mal amounts, precipitation ranged from 
150% of normal in eastern Ontario to over 
300% in the area of the Manitoba-Ontario 
border. Prairie crops benefitted from 
ample precipitation in June. However, 
while forage crop yields were reported to 
be 25% higher in Nova Scotia due to 
favourable growing conditions, drier-than-

normal conditions led to moisture stress in 
the soybean fields of Prince Edward Is­
land. 

July 

July was characterized by two extreme 
events: ho~ dry conditions over most of the 
nation and extreme precipitation in south­
western Ontario during the latter part of the 
month. Precipitation amounts recorded in 
Ontario exceeded by far the 100-year 
return period. 

The 50-kPa positive height-anomaly 
centres off the east coast in May and over 
Quebec in June were followed by a third 
occurrence in July, centred over Manitoba. 
With the exception of the Maritimes, 
which were under the influence of below-

pattern was reflected at the surface with a .-------------------------------------------------:----: 
much-above-normal accumulation of 
growing degree-days by May 31 in eutem 
Canada. Crops did not really benefit from 
this excess of growing degree-days be­
cause above-normal precipitation (Figure 
2) fell over most of Quebec and Ontario, 
thus delaying seeding. Seeding of spring 
field crops was also delayed in 
southeastern Saskatchewan and southern 
Manitoba, due to a lack of precipitation 
and inadequate soil moisture. South­
western Albe.na was also aff~tcd by the 
lack of precipitation and pom soil-mois­
ture reserves. British Columbia, however, 
bcnefittcd from a somewhat cloudier and 
cooler May, conditions which did not 
suc.u the perennial crops that had survived 
the winter. In Nova Scotia, berries 
bcnefitted from favourable growing condi­
tions. 

June 

PER CENT OF NORMAL 
PRECIPITATION 

MAY 1989 

In June, another positive 50-kPa height- i... ........ ~_;;~ ..... --..a-..... .,_-~~"'-'~ .... -~~-----' 
anomaly centre, located in Quebec, Figurt2 
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------------------------------. nonnal atmospheric heights, the remainder of the country experienced positive height 

PER CENT OF NORMAL 
PRECIPITATION 

JUNE 1989 

anomalies. This resulted in an above-nor­
mal accwnulation of growing degree-days 
from the Prairies to Quebec, accompanied 
by below-normal precipitation (Figure 4). 
The areas most affected were the agricul­
tural areas of; Quebec, northern Ontario 
and southern Manitoba. British Columbia 
experienced normal to below-normal 
growing degree-day accumulations and 
much-above-noonal precipitation. By the 
end of July, Prairie crops, particularly bar­
ley and canola, were showing signs of the 
hot temperatures and lack of moistW'e, 
resulting in rapid maturation. Wet and cool 
conditions in British Colomb~ which had 
persisted in June, resulted in disease, and 
poor fruit and vegetable quality. In 
Quebec, honey production and crops such 
as cereals, com, potatoes, and forage suf­
fered from the ho~ dry conditions. 

Quebec's strawberries, bluebenies and 
apples were also affected by the drough~ 

~----.;...... _____________ .....,..,.._lllllllaa __ llllllllall _____ __. resulting in smaller-med fruit and lower 
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Flgure4 

PER CENT OF NORMAL 
PRECIPITATION 

JULY 1989 

yields. Particularly affected were raspber­
ries which matured rapidly during the 
compressed growing season, with yields 
considerably reduced over sandier soils. 
Late-seeded crops were particularly vul­
nerable to the drought Second-haying was 
also delayed and the excessive heat had a 
detrimental effect during the grain-filling 
stage. 

Dry conditions in New Brunswick 
resulted in floral abonion in vegetables, 
particularly peppers. Tip burns in 
cauliflower were also reponed. However, 
the grain aops were not affected by the dry 
conditions. A dry July resulted in a lower 
incidence of weather-induced diseases. 

~...,.Qll 100125 Low-bush blueberries were greatly af­
~ _125 fected by the dry conditions in Nova Scotia 

7€ ~ and potato crops in the eastern end of 
Prince Edward Island exluoited signs of 
lack of moisture. Crops in central Ontario 
suffered from the extreme heat and lack of 
moisture. 

On the other hand, record-breaking 
rains were unleashed on southwestern 
Ontario's Essex County and surrounding 
areas. A near-stationary 50-lcPa low was 
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centred over Illinois on July 20, with a 
trough extending northeastward over 
southwestern Ontario. The depression was 
nearly vertical with considerable in­
stability and high moisture content. The 
surface trough was aligned along Lake 
Erie, and a moderate flow was observed 
along the axis of the lake. The enhanced 
convergence resulted in heavier rainfall, 
since winds were light elsewhere. Sporadic 
but heavy rain due to thunderstonns lashed 
the southern pan of Essex County from 7 
pm on Wednesday, July 19, until early the 
next afternoon. The greatest (Figure S) un­
official rainfall totals were 419 mm and 
406 mm at two locations between Harrow 
and Colchester. Harrow reported 264.2 
mm. Significant soil erosion was reported 
in Windsor, Kingsville, Leamington and 
Point Pelee. Agricultural damage was es­
timated at 10 to $20 million. Thirty per 
cent of the Essex County tomato crop was 
lost 

August 

August was the fourth consecutive 
month of the growing season in which a 
50-kPa positive height-anomaly centre af­
fected Canadian agriculture, dominating 
most of western and central Canada. As a 
result, growing degree-day accumulations 
were above normal over most of the 
Prairies, but were near or slightly-below 
normal over southern Alberta due to 
above-normal precipitation (Figure 6). 
Below-nonnal precipitation and low soil­
moisture reserves over southern Manitoba 
and the southeastern corner of Sask­
atchewan exacerbated the problem of 
crops already stressed by above-nonnal 
growing degree-day accumulations. East 
of the Great Lakes, the growing degree­
day accumulations were near nonnal ex­
cept above n<Xmal over the Maritimes. 

Hail caused losses of 10 to 20% in 
wheat. barley and canola in the Dauphin 
area of Manitoba The driest prairie areas 
were the southwestern comer of Manitoba 
and southeastern Saskatchewan. 

Precipitation was below nonnal over 
southern Ontario, southern Quebec, New 
Brunswick, Prince Edward Island and 
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southern Nova Scotia Most crops suffered 
from heat stress in central Ontario and 
Quebec, with blueberry production re­
duced to 40% of normal in the Sagamie 
region of Quebec. In Prince Edward Island, 
the potato crop in the eastern end of the 
province suffered from a lack of moisture, 
whereas excess moisture and patchy water 
damage was a problem in the western end 
of the island. A late potato blight was 
reponed by the end of August in Prince 
Edward Island and Quebec. In the 
Okanagan and Kooienay districts of British 
Columbia, grapes which were subjected to 
crown, root and bud injury during the 
winter, recovered reasonably well thanks 
to the favourable growing conditions 

_ during the summer. · 
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September 

The growing degree-day seasonal totals 
to the end of September (Figure 7) were 
slightly-above normal across the country 
with near-normal conditions in south­
western Ontario, New Brunswick, Nova 
Scotia and Prince Edward Island. 
Precipitation was generally below-nonnal 
over the major growing areas of the 
country. However, southem Alberta exper­
ienced above-normal precipitation, delay­
ing the harvest and affecting its quality due 
to bleaching and sprouting. The relatively 
wann, dry conditions in British Columbia 
permitted a good recovery of many winter 
crops. 
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Conclusion 

The impact of the 1989 drought was 
different from that of 1988 in that it oc­
curred later in the season, allowing fall­
seeded and some early-seeded spring crops 
to achieve good yields. The total Canadian 
production of major grains in 1989 was 
50.4 million mettic tonnes, which was only 
slightly higher than the 10-year average 
and represents a 28% increase over the 
1988 crop. The poor weather conditions 
which prevailed during harvest have taken 
a serious toll on the quality of all major and 
~ialty crops. 

Values equal percentaac of normal 

Figure 7 
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STATION 

QUEBEC MOVA SCOTIA 

IAOOTVIU.f A -~· -2.• 11.5 -22.8 52.7 112 ee.o 93 25 15 • • 678.9 
IAlf COMEAU A -4,.3 -2.5 9.5 -22.5 '5.1 155 98.S 123 7 13 fl 115 G70.0 
ewe SAILOII A -2.1 -Lt 12.9 -18.t ~8 '¥1 76.4 78 0 16 80 • 5G7.7 
CHIBOUCWIAU CHAPAIS -8.8 • 11.8 -30.3 58.8 • 128.5 • 10 18 44S 91 80~2 
OASPf A -2.8 • 11.1 -21.1 62.1 • 136.8 • 15 16 94 • 623.4 

OREOIOODA 
HAUmlNl't.A 
SA8LEISLANO 
SHEARWATEA A 
SYONEY A 

HIUIUUAKA -t.3 -2., 1.l -25.2 73.4 193 67.4 170 14 15 3' • 8f7.9 
KUWJUAQA -10., -2.3 3.9 -27.4 88.0 2441 90.2 22' 41 13 58 112 859.3 
ICUWJUAAAPIIC A -8.8 -3.9 , .o -23,9 91.8 175 88.1) 144 24 21 45 119 803.6 
I.A GRANDE IY A -12.1 • 5.8 -36.4 61.0 • 77.6 • 33 12 16 • 903.9 
I.A GRANDE AMEAE A -n.3 • 2.0 -29.l 95.8 • 86.6 • -n 14 53 • 881.7 
IWIIWAKI -3.5 -3.2 15.3 -25.2 65,0 251 1441.2 1'¥1 24 19 59 89 645.3 

YAAUO\TTHA 

~~EDWARD 

IIAnGAMIA -t.7 • 11.2 -31.1 87.9 • 102.1 • 32 20 45 " 832.4 CHAALOmTOn A 
MONTJOUA -2.4 -2.1 11.2 -11.1 31.8 to u.e 86 10 13 17 88 611.6 SUUUEASIOE A 
UONTAfAl Ul'T'l. A -0.7 -2.1 ,,.1 -15.9 31.8 174 175.8 217 8 21 74 86 559.S 
IIONTAfAL MIRABEL V -2.J • 18.8 -19.8 42.4 • 193.6 • 19 20 85 • 601.1 NEWfOUNOLANO 
IIATASHQUAII A -3.6 -2.s 10.7 -2~7 45.4 141 141.8 123 13 15 103 121 fS44S .9 

QU£8£tA -J.O -2.8 17.9 -21.4 75.0 221 111.2 171 39 19 71 96 '30.6 BONAVISTJ. 
SctffflUVlllf A -12.0 -3.0 5.1 -29.0 77.2 121 100.2 153 50 13 S7 153 900.4 BUAGEO 
SEPT-ll£SA -5.0 -2.5 9.4 -23.3 28.1 " 140.0 140 110 12 112 119 691,3 CARTnlGHT 
Sff£A8AOOkf A -1.4 -1.3 20.0 -22.2 28.8 78 9~4 98 5 17 89 • 582.4 

CHURCHILL ~US A 
ST! AGA111£ DES UONT ~1 -2.4 ~1 -23.2 95,8 233 195.7 182 31 21 64 91 CSIJ.9 
ST HUBERT A -0.5 -2., 21.5 -17.8 21.2 • 162.1 182 7 19' 74 • 553.9 

COUfORT COVE 
DANIELS HARBOUR 

VALD'OAA -7.8 -4.4 8.5 -29,6 82.+ 172 133.0 use " 21 48 82 77~9 DEl:A LAKE A 
GANDER INT'L A 

NEW BRUNSWICK GOOSE A 
MARY'S HARBOUR 
PORT AUX BASQUES 

CHARLOA -2.5 -u 16.8 -18.1 33.0 91 92.1 111 8 12 92 '¥1 809.S ST AmtONY 
CHA11WIA -1.3 -2.2 18.7 -20.4 53.1 203 118.3 115 18 15 '¥1 • 575.4 ST JOHN'S A 
f'REOERIC10N A -o.s -1.t 18.4 -18.7 58.0 284 139.1 131 21 14 es • 555.t ST LAl'AENCE 
IIONCTONA -0.1 -2.1 19.0 -17.4 77.4 358 134.7 122 ,o 19 87 90 $4:2.6 
SA1NT JOHNA 0.9 -1.4 18.4 -16.3 ee.o 455 23~4 1e1 20 20 102 106 513.\l STEPHENVIUf A 

1'A8USH LAKE A 

Temperature C 

'8 'i e f s ~ C z 
0 0 

e ~ ;; ,g ] -
J f I e ~ t :, 

C e l I ,! ) 0 l5 '8 ·- -s 2 ~ M ~ 

2.7 -1.2 10.1 -13.8 53.2 364 116.6 
2.3 -1.1 17.9 -12.1 55.6 4417 109.3 
7.6 0.3 1G.5 -4.9 19.6 632 179.0 
3.5 -1.1 1e.2 -11.2 36.4 4H 173.8 
3.1 -0.1 17.9 -11.7 58.2 485 207.2 

~6 -0.1 16.9 -7.0 38.8 106 184.G 

1.2 -1.7 11.0 -15.0 60.1 281 171.4 
' 1.5 -1.5 0.1 -13.0 ,1.6 304 149.4 

3.J -0.1 ,e.e -8.4 19.2 171 95.0 
2.0 -1.0 r.z.o -12.9 38 . .1 325 209.9 

-3.5 -1.7 12.8 -1e.8 80.3 173 108.4 

-10.s -2.4 8.6 -28.3 100.6 Ma N.4 
0.9 -0.7 18.4 -13.ti 43.2 129 83.8 
0.6 -1.2 18.9 -1'.0 48.2 184 130.Ci 

-0.9 -u 17.5 -21.0 63.~ 183 132.5 
1.0 -0.9 18.2 -13.1 40.4 127 109.0 

-1.2 -2.4 12.e -21.3 121.6 213 12~1 
-2.7 -1.e 11.9 -18.S 44S.8 114 105.Ci 

1.1 -LS 11.8 -10.1 50.0 4-39 210.0 
-2.3 -LO 10.0 -17.2 73.0 190 150.4 

3.l -0.2 18.4 -8.7 2~0 113 130.4 
3.5 o.o 7,2 -6.4 25.J 281 184.4 

1.9 -1.0 17.4 -11.7 54.9 225 ,es., 
-10.9 -2.9 8.2 -19.8 70.7 104 76.1 
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154 7 20 • m TA 18 • 131 0 18 e1 
122 TA ,1 ,oo 
129 7 24 74 

137 0 18 81 

Ma 11 23 • 149 30 • 70 

ff 0 ,, • 114 • 20 • 136 38 15 S7 

120 49 16 S7 
71 13 11 • 127 13 18 32 

122 2G 210 • 102 9 11 17 

115 ,0 ,, n 
118 28 14 • 
135 I 24 S1 
120 28 11 • 80 2 21 t/1 
137 0 23 • 
1'1 15 22 ,. 
,oo 24 12 88 
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81 313.8 
• 435.8 

ff Me.9 

92 400.9 

• 905.7 
74 49fS.7 
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• 315.7 

" 045.9 

129 854.4 
• 512.3 .. 508.9 
• 554.3 

130 512.0 

94 725.4 
• 12L1 
• 488.9 
• 579.1) 
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• 434.7 

H 480.2 
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AGROCUMATOLOGICAL STATIONS 

Temperature C ....... 
E 
u ..... 
:5 
C E 0 
E E 

C - 0 - 0 0 -- -0 E - "O 0.. r! 
~ E 0 C ·c:; - ., :, - C> 0 0 0.. - ct .c z C u 0 ...... 0 
E .. ., 

"O .c ., 
ct C - C 0 - 0 ::, 'i '.c STATION ... e ... 
0 e - 'ci. .., .,. 

• ~ ·u E c,, >. C u E E • ... C ~~ 
:::J 

C ::, 0 ... 0 Vl • :, 
~ 0 E E - z 

-- 0 -C ... • • ~e .c 
0 • ·;c 0 - 0 0, -- 0 0 ., :-= 0 C - o ... ·c C 

~ 
C 

:I 0 ~ :I Vl I( Vl Zo m 

BRffiSH 
COLUMBIA 

AGASSIZ 1., 1.1 15.5 -1.0 0.0 409.7 193 0 21 St 
kAMPLOOPS ••• • •• ••• • •• • •• • •• •• • •• • •• •• SIDNEY 7.4 1.2 15.5 0.5 0.0 107.3 83 0 21 67 
SUMMERLAND 7.2 4.7 '9.5 -4.0 0.0 19.4 76 0 6 57 

ALBERTA 

BEAVERLOOGE -l.7 t.4 12.0 -2].5 14.0 16.8 63 0 ' 98 
ELLERSLIE ••• ••• • •• • •• • •• • •• • • ••• • •• •• 
LACOMBE -l.6 0 .8 9.5 -19.5 19.0 21.2 153 10 6 69 
LETH BRIDGE ••• • •• • •• ••• • •• • •• • • ••• • •• •• 
VEGREYILLE ••• • •• • •• • •• • •• • •• •• ••• • •• •• 
SASkATCHWAN 

INDIAN HEAD -5.5 -0.4 10.0 -24.0 16.4 31.3 183 ' 12 •• MELFORT -8.9 -2.0 6.0 -27.0 20.8 20.8 110 20 6 77 
REGINA -S.3 0.4 11.0 -25.0 14.2 27.5 204 J 9 •• SASKATOON ••• ••• • •• • •• • •• ••• • • • •• ••• • • SCOTT -5.7 0.5 8.0 -24.0 23.& 23.1 167 6 8 80 
SWIFT CURRENT -2.6 1.3 13.0 -23.0 15.0 19.0 146 2 6 71 

MANITOBA 

BRANDON -6.4 -t.4 10.1 -26.5 23.0 23.0 116 4 8 •• GLENLEA -5.5 -0.6 12.0 -23.0 24.8 18.4 76 1 4 •• MORDEN -8.0 -4.5 8.0 -28.0 24.8 24.8 97 2 10 •• 
ONTARIO 

DELHI 2.6 -1.1 16.0 -12.0 23.0 147.9 179 16 ••• ELORA 0.4 -1., 15.8 -12. 3 97.9 149 7 ••• •• GUELPH I.I -1.4 16.4 -12., tl.5 137.S 184 1 13 74 HARROW 3.7 -0.8 18.0 -9.0 0.0 40.4 60 0 6 97 
KAPUSKASING - 9.3 -S.1 5.5 -33.5 75.9 96.5 131 27 18 40 
OTTAWA -0.5 -2.1 13.7 -18.1 31.2 123.4 167 10 17 75 SMITHFIELD 2.4 -0.6 16.J -14.0 10.0 228.6 259 0 13 •• VINELAND ••• • •• • •• ••• • •• ••• • • ••• • •• •• WOOOSUE ••• • •• • •• • •• ••• • •• • • ••• • •• •• 

NOVEMBER 1989 

Degree days 
Temperature C 

above 5 C 

0 
E .... 
0 z 
E -.., 

~ --- c C 
0 -~ E ., 
C/1 c., 

C 

~ Vl 

0 STATION -... E - c., ., 
e -u E - C :, 0 ., 
E 

:::, .... E -C ., • 0 ,c - C 0 • ..... 0 C 
:l 0 :I :I VI 

QUEBEC 

67.0 2295.3 LA POCATIERE -2.4 -2.8 18.0 -19.0 37.8 
• •• ••• L'ASSOMPTION -0.9 -2.0 21.0 -us.o 24.i 

73.J 2000.J LENNOXVILLE ••• • •• • •• • •• ••• 38.0 2288.8 NORMANDIN -6.3 -3.4 14.5 -26.5 40.4 

STE.CLOTILDE 0.6 -1.J 20.0 -21.0 28.0 

S.J 1331.J NEW BRUNSWICK 
••• • •• 

FREDERICTON 0.1 -1.6 18.0 -21.5 41.7 
0.0 1329.4 
• •• ••• NOVA SCOTIA 

• •• • •• kENTVILLE 3.6 -0.4 '9.5 -tt.O 51.7 
NAPPAN 1.5 -1.5 18.0 -15.0 78.7 

o.o 1831.2 
~RINCE EDWARD 
SLAND 

0.0 1579.0 
0.0 m,5.7 CHARLOTTETWN 2., -0.8 17.0 -13.0 48.6 
• •• • •• 
••• 1214.7 NEWFOUNDLAND 

10.8 1687.5 
ST.JOHN'S WEST 3.9 0.4 17.S -9.0 18.8 

0.0 1932.0 
o.o 2157.0 
• •• 1926.8 

••• • •• I 

• •• ••• 
22.3 1991.4 
40.1 2436.4 
0.0 1394.5 

16.0 2195.7 
30.6 2215.9 
• •• • •• • •• • •• 

·-

e 
u ._, 

::5 
C e 0 
E E 

C - 0 - 0 0 -E .. "O Q. 

E 0 C - ., u - • Q. ... ct C ·c:; 0 
0 .. ., 

-0 .c 
0 ct C ~ ... :, • 0 'ci. 0 .... !It ·u E c,, >. ., ... C 0. 
ct 0 -0 ... z 0 -o 
0 • ~ E -0 0 .., 

0 ... 
~ 

C 
I( Vl zo 

79.2 102 15 19 
196.8 236 16 20 
• •• •• • •• • •• 78.2 f33 10 14 

147.7 184 5 18 

105.0 94 19 14 

164.3 138 5 t7 
181.4 168 10 19 

'52.8 138 19 20 

121.0 72 2 15 

' 

Degree days 
above 5 C 

~ 
:::, 
0 

.&:. ._, ., 
C 
'.c -., .,. 

i:. -C - c :::, C 
Vl 0 0 

E ·-... 
.c • c::,, "' u 
·c C 

~ en (D 

97 8.0 1783.t 
79 19.7 2110. l 
• • • •• ••• 
83 5.0 1503.5 

75 30.0 215-4.5 

85 34.2 tHS.0 

66 67.5 2043.1 
75 48.2 t809.0 

60 53.8 1133.0 

88 38.8 1486.3 
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