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ERRATA

CORRECTION TO SOIL TEMPERATURES FOR 1994

Please note:

Please be advised that the soil temperatures given in the 1994 Annual Summary have been revised
because of re-calibration of the data logger. In the 1995 report, the 1994 soil temperatures in the

Monthly Summaries have been corrected and revised graphs for 1994 have been included.

Correction Factors for the Annual Summary 1994
Add the appropriate value to the given figure in the 1994 Monthly Summaries excluding January.

For example Uncorrected Corrected

Level
10cm
50cm
150cm
300cm

Add

3.5°
2.2°
2.7°
2.3°

-8.7
3.7
-1.0

12

-5.2
-1.5
1.7
3.5
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SUMMARY

Data concerning temperature, precipitation, soil temperature, wind speed, bright sunshine and solar radia-
tion recorded at the SRC Climatological Reference Station (CRS), (59°09'N, 106°36'W, 497m asl) are pre-
sented for the year 1994 and compared with the long term historic and standard period (1961-1990) records.

Warm spring and very mild fall temperatures were offset by an unusually cold February. The annual
average temperature was only 0.6°C above the 30-year average for the year. The annual average maximum was
0.7 °C and minimum was 0.5°C above average for the year. The extreme maximum temperature occurred
during September instead of the usual summer date. Saskatoon received 14.4 mm less precipitation than aver-
age for the year, even with May and August precipitation being well above the expected; 233% in the former and
153% in the latter. June is usually the wettest month, however in 1994, May was the wettest month followed by
June and August. The harvest months were ideal both for temperature and precipitation. Since frost did not
occur until October 4th, the frost-free period was unusually long this year. Growing degree-days were slightly

above the average.
WEATHER EVENTS
Frost Free Season
Last Spring Frost First Fall Frost Length of Season
1994 May 9 October 4 147 days
1993 May 17 September 14 119 days
1992 May 23 September 14 114 days
1991 May 27 September 18 113 days
30 year Average

May 19 September 15 119 days
Extreme Temperatures

Hottest day = September 18th at 32.0°C
Coldest day = February 7th at -43.0°C

Rainfall Extremes

Rainiest Montl Rainiest Heaviest Rainfall

May May 17th June 29th

102.4 mm 38.8 mm 15.6 mm between 5:30 and 6:15 pm

Tipping Bucket was engaged between May 6th and November 1st to officially record precipitation.

Other Notes

Hail, the size of small golf balls, occurred in the City of Saskatoon on May 22nd starting at about 17:15h. The
climate station itself did not receive hail.

Smoke haze from northern forest fires was noted in the City during August and September.

SRC Publication No. E-2900-2-E-95 page |
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STATION HISTORY AND LOCATION

The first meteorological observations were taken at or near Saskatoon by the Royal Northwest Mounted
Police in 1889 with only temperatures being recorded at the start. There is some disagreement in the early
records as to the exact location of the weather observing point, but the majority of the evidence indicates
52°15°N and 106°20°W, elevation 480 m above sea level as the most probable location. This would place it at
Clark’s Crossing, on the South Saskatchewan River, approximately 16 km northeast of the centre of the present
City of Saskatoon. At that time there was a settlement at Clark’s Crossing along with 10 to 15 families at
Saskatoon on either side of the river.

Little is known about the very early observers; however, the records do show that Major T.H. Keenan took
the observations from March 1892 until March 1895 and Mr. George Will was the observer from January 1897
until April 1897. It is thought that Thomas H. Copeland was involved in the observational program from 1895
to May 1, 1901, at which time it was taken over by Mr. Eby, Sr. Continuous observations were taken by the Ebys
at a site on 8th Street until October 31, 1942, when the station was closed. Mr. Eby, Sr. took the observations
until his death in 1921, at which time his daughter, Miss E.S. Eby, recorded the observations until April 1931
who was later replaced by her brother, Mr. J.M. Eby, who continued the observations until the station was
closed. The Eby station recorded temperature, precipitation and weather notes on fog, thunderstorms, winds and
any unusual weather phenomena. Reports were made twice daily, morning and evening.

In 1916 a climatological station was established by the Physics Department of the University of Saskatch-
ewan and continuous observations were kept twice daily until January 15, 1965. The long time observer at this
site was Mr. Sidney Cox. The Saskatchewan Research Council took over the program in the fall of 1963 at the
newly established Climatological Reference Station.

The location of the Saskatchewan Research Council’s Climatological Reference Station is latitude 52°09°N
and longitude 106°36’W and the elevation is 497 m asl'.

The long time observer (16 years) at this present site was Mr. Joe Calvert, who retired from the program
in August, 1983. Ray Begrand succeeded Mr. Calvert until September, 1988 when Virginia Wittrock became the
primary observer. Carol Beaulieu became the primary observer in 1992.

In the summer of 1992 the CRS began to be converted to an automated system of data collection with the
installation of a Campbell Scientific Data Logger and automatic sensors. The following manual data collection
duties were turned over to Environment Canada: evaporation, bright sunshine (Campbell-Stokes), snow survey,
snow cover, and manual temperature and precipitation programs. Manual temperature, precipitation and snow

cover at the site are still possible in the event of total extended power failure.

'From various sources including the Physical Environment of Saskatoon, Canada (E.A. Christiansen (ed.) 1970)
and 1974 Annual Meteorological Summary, Saskatoon, Saskatchewan, (Environment Canada, Atmospheric

Environment Service).
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SASKATOON SRC CRS
MONTHLY AVERAGE TEMPERATURE 1994

TEMPERATURE (°C)

[l 1994 TEMPERATURE *=¢« 30 YEAR AVERAGE
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. . MONTH
*Missing data supplied
by AES, Saskatoon
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SASKATOON SRC CRS

MAXIMUM MONTHLY TEMPERATURES 1994
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MINIMUM MONTHLY TEMPERATURES 1994

TEMPERATURE (°C)
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-40 4 TEMPERATURE
-4

S JAN FEB* MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC
* Missing data supplied MONTH

by AES, Saskatoon
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SASKATOON SRC CRS
MONTHLY HEATING DEGREE-DAYS 1994

March 1995
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SASKATOON SRC CRS
ANNUAL PRECIPITATION 1994
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SASKATOON SRC CRS

GLOBAL SOLAR RADIATION, 1994

DATE JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC
1 M : M 57 M (252 226155 228195 74 15 . 30

2 M M | 5860 : 199 77 1912371201 14 45 16
3 | M| M 5977 131 154259 208 44 73 73 43
4 [ MmiwM : 81 41

5 M M

TOTAL

1 594.8: 601.4 398.0: 2285 136.1;107.9

* Partial data
M Missing data
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SASKATOON SRC CRS
DIFFUSE SOLAR RADIATION, 1994

DATE JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC
1 22 37 {10 M (83 830 119 7241 |54 1.5 17
14 198 112569 52 101 ’ : 1

2
3 J20 2512 20 62 67 75 87 40 50 18 13
- . : . . :

5

ot Jas . 1o ee T e Es 23 1 Ts
TOTAL| 773 48.8° 455 1354 173.1 2118 2260 2022 1242 87.7 | 601 519

* Partial data
M Missing data
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GLOBAL SOLAR RADIATION

DIFFUSE SOLAR RADIATION

(MJ/m2)

(MJ/m2)

SASKATOON SRC CRS
MONTHLY GLOBAL SOLAR RADIATION, 1994
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* Partial data for 1994 MONTH
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SASKATOON SRC CRS
MONTHLY BRIGHT SUNSHINE, 1994
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SASKATOON SRC CRS

March 1995

SUNRISE, 1994
(local time : hours and minutes)
DATE JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC
1 | 916 : 8:47 | 753 642 537 | 4:52 | 450 ; 528 6:18  7:08 : 8:02 | 8:53
9:16 4:51 | :

8146 | 7:51 | 6:39  5:35 : 4:51

2
3
4
5
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SASKATOON SRC CRS

SUNSET, 1994
(local time: hours and minutes)

DATE JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC
1 |17:05:17:54 | 18:46 19:41 20:32 1 21:1821:31 20:57 19:54 18:44  17:38 16:58
18:48 19:43 20:34 | 21:19 21:30 ; 20:56  19:52 " :
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SASKATOON SRC CRS
MONTHLY SOIL TEMPERATURES, 1994

sy [y N
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1 1
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15
10-

TEMPERATURE
*C)
n
1

o
1

)
(4]

JAN FEB® MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC
MONTH

«»*»=Qes= 30 YEAR AVERAGE 150 cm

s==ey-+=+ 30 YEAR AVERAGE 300 cm

TEMPERATURE

JAN FEB' MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC

MONTH
10em —3— 150 em ---+O----
* Partial data 50 cm  sweweonnmns 300 cm  ~~==f==--
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GLOSSARY OF TERMS AND INSTRUMENTS USED AT SASKATOON SRC CRS

AVERAGE VALUE (1961-1990) In climatology it is often useful to make spatial comparisons of particular
clement values over a common time period. At an interior continental site such as Saskatoon, a period of 30
years is required to produce statistically stable estimates of the more variable elements. To facilitate spatial
comparisons, the World Meteorological Organization recommends the standard normal (average) period Janu-
ary Ist, 1961 to December 31st, 1990 for data analysis. Data conform to this standard, except where noted.
BRIGHT SUNSHINE is the unobscured direct radiation from the sun, as opposed to the shading of a location
by clouds or by other obstructions.
BRIGHT SUNSHINE - NUMBER OF DAYS is the total number of days in a given period where any value of
bright sunshine was recorded.
BRIGHT SUNSHINE - PERCENTAGE POSSIBLE refers to the ratio of measured bright sunshine hours to
total possible daylight hours in a given period, expressed as a percentage.
BRIGHT SUNSHINE - TOTAL is the sum of the daily bright sunshine values in hours and tenths of hours as
recorded by an automatic sunshine recorder using voltaic cells.
DIFFUSE SOLAR RADIATION - TOTAL The instrument used is an Eppley pyranometer with a shade ring.
(See GLOBAL SOLAR RADIATION -TOTAL)
EXTREME is the highest or lowest value of a particular element recorded during the period in question.
EXTREME ALL YEARS Temporal comparisons at a point are also of value in some types of climatic studies.
Therefore, it is desirable to produce the maximum length of reliable climatic record to carry out studies over a
period of time. Data are drawn from the following data sets:

Saskatoon SRC 1963 to 1994

Saskatoon U. of S. 1916 to 1963

Saskatoon 1892 to 1915
Station locations, exposures and measurement procedures were subject to change during this time period. Data
presented in this column are pot adjusted and users are cautioned accordingly.
FROST is recorded on each occasion when the daily minimum temperature is equal to or less than 0°C.
GLOBAL SOLAR RADIATION - TOTAL is the sum of the daily values of short wave solar radiation
recorded during the period in question. Measurements are carried out on a horizontal surface at the ground and
integrated over the whole celestial dome, summing the diffuse and direct components of the solar beam. The
temperature-compensated Eppley pyranometer is used. The standard metric unit of measurement is the megajoule
per square metre (MJ/m?). (To facilitate comparison with past years’ data: 1.0 MJ/m? = 23.895 langleys). Com-
parison is provided with a provisional average based on sixteen years of data (1975-1990).
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GROWING DEGREE-DAY (GDD) is an index of the growing requirement in order for plant growth to pro-
ceed. The air temperature must exceed a critical value appropriate to the plant species in question. For many
members of the grass family, including most commercial cereals grown on the prairies, a base temperature of
5.0°C has been established. On a specified day, the difference between the daily average temperature and the
5.0°C base temperature defines the number of growing degree-days. Mathematically:

GDD = (T - 5.0°C), for that day,

where T = daily mean temperature in °C

if T is equal to or less than 5.0°C, GDD = 0.
Daily GDD values are summed to provide totals for the appropriate month, growing season Or year.
HEATING DEGREE-DAY (HDD) is an index of the heating requirement to achieve a stipulated comfort value
in an indoor environment. For most purposes, a temperature of less than 18°C is considered uncomfortable and
supplementary heating is required. On a specific day, the amount by which 18°C exceeds the daily average
temperature defines the number of heating degree-days for that day. Mathematically:

HDD = (18°C - T), for that day,

where T = daily mean temperature in °C

if T is equal to or greater than 18°C, HDD = 0.
Monthly and annual values of HDD are obtained by summing daily values.
MONTHLY AVERAGE TEMPERATURE is the average of the daily average temperatures for the one month
under consideration. In turn, the daily average temperature is defined as the arithmetic mean of the daily maxi-
mum temperature and the daily minimum temperature for the day in question.
NUMBER OF RECORDING YEARS Due to missing observations, faulty instrument calibration, lost records,
etc., only partial data are available especially during the period 1892 - 1915. The number of years of useful
record is therefore cited.
PEAK GUST SPEED refers to the highest instantaneous value recorded by the anemometer system for the
period of reference, irrespective of direction and/or duration. Comparison is again with published data for
Saskatoon Airport.
PRECIPITATION - TOTAL is the sum of the daily recorded rainfall and daily snowfall. The snowfall compo-
nent of precipitation is recorded as an equivalent amount of liquid water. For particulars on precipitation meas-
urement procedures and instruments, the reader is referred to the Atmospheric Environment Service publication
Manual of Climatological Observations, second edition, January, 1978. The notation "T" in this column refers
to a trace of precipitation (less than 0.2 mm water equivalent). As of August 7th, 1993, total precipitation was
measured using the Belfort weighing gauge for the winter season and the tipping bucket during frost free
periods.
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PRECIPITATION DAY is recorded on occasions when the amount of precipitation in a 24-hour period equals
or exceeds 0.2 mm water The so-called climatological day, beginning at 9 a.m. standard time on the date of
reference and ending at 9 a.m. the next moming, was employed in record keeping for the month of January, 1994
only. On February 1st, 1994, after consultation with AES, record keeping was changed to the 24-hour period of
0000 hours - 2400 hours to conform to their reporting of climatological statistics. For this report the January
data was re-evaluated to conform with the new time period. An asterisk (*) appearing in the average column
denotes the occurrence of measurable precipitation on one or more occasions, and that the calculated 30-year
average amounts to less than a trace.

SOIL TEMPERATURE under a short grass surface with normal accumulation, is measured according to pro-
cedures outlined in the AES publication "Soil Temperature" January Ist, 1976. Depths below surface at which
soil temperature measurements are made are: 5 cm, 10 cm, 20 cm, 50 cm, 100 cm, 150 cm and 300 cm. Only 10
cm, 50 cm 150 cm and 300 cm are reported in this report. Since soil temperature is affected by profile structure
and water content, extrapolation of the measured data is difficult.

SUNRISE/SUNSET times have been included in this report. They have been calculated using the computer
program "TONITE" by Leonard Abbey and compared against the sunrise/sunset tables in the "Observer's
Handbook" published by The Royal Astronomical Society of Canada.

TEMPERATURE - AVERAGE ANNUAL is the average of the daily average temperatures for one year.
TEMPERATURE - AVERAGE MAXIMUM s the average of the daily maximum temperatures for one year
or for the particular month in question. For details concerning measurement procedures, the reader is referred to
the AES publication, " Manual of Climatological Observations”, 2nd ed., January, 1978.

TEMPERATURE - AVERAGE MINIMUM is the average of the daily minimum temperatures averaged
over the appropriate time periods. Refer to AVERAGE MAXIMUM TEMPERATURE concerning measure-
ment procedures.

WIND SPEED - AVERAGE is the average of the hourly wind speeds for the period in question. Average
hourly wind speeds are obtained from a RM Young Wind Monitor anemometer at a height of 10 m.

page 30 SRC Publication No. E-2900-2-E-95



March 1995 SRC Climatological Reference Station Annual Summary, 1994

BIBLIOGRAPHY

Abbey, L., 1992. Tonite. version 3.7. Abbey Information Services, Atlanta, Georgia.

Bishop, R. L. (Ed.), 1993. Observer's Handbook, 1994. The Royal Astronomical Society of Canada, Toronto,
Ontario.

Christiansen, E.A. (Ed.), 1970. Physical Environment of Saskatoon, Canada. Saskatchewan Research
Council in co-operation with National Research of Canada, Ottawa, Ontario.

Environment Canada, Atmospheric Environment Service, (AES) 1975. 1974 Annual Meteorological
Summary. AES, Saskatoon, Saskatchewan.

Environment Canada, Atmospheric Environment Service, (AES) 1978. Manual of Climatological
Observations, 2nd ed. AES, Downsview, Ontario.

Environment Canada, Atmospheric Environment Service, (AES) 1976. Soil Temperature. AES, Downsview,
Ontario.

Lutgens, F. K. and E. J. Tarbuck, 1992. The Atmosphere: An Introduction to Meteorology, 5th ed. Prentice-
Hall, Inc., Toronto, Ontario.

Philips, D. W. (Ed.), 1987. Canadian Weather Trivia Calendar. 1988. Environment Canada, Downsview,
Ontario.

Philips, D. W. (Ed.), 1988. Canadian Weather Trivia Calendar, 1989. Environment Canada, Downsview,
Ontario.

SRC Publication No. E-2900-2-E-95 page 31



