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ABSTRACT

In this study, Brunt's equation for p:redicting the decrease
in temperature with time after sunset is applied to the short- range
prediction of minimum temperatures at five locations in Western
Canada. These locations .ar"e Edmonton, Calgary, 'Saskatoon,

. Regina and Winnipeg. In order to apply B:.tunt's method: it was
initially necessary to evaluate the product of the soil rderisity,
specific heat and the square root of the coefficient of termal con-

. ductivity. ·This· was done empirically. Minimum temperature
predictions were then made using datafora two month period at
each of the five locations. In performing these predic tions, nig'hts
during which ·temperature advection occurred were excluded from
the test. However, cloud cover was taken into account using a
scheme suggested by Reuter. Mean absolute errors between pre
dicted and observed minimum temperatures varied from 2.3 de
grees at Edmonton and Regina to 3.0 degrees at Calgary and the
R. M. S. deviations ranged from 2.9 degrees ·at Regina to 4. 0 de
grees at Calgary.



\ / /
CANADA - MINISTERE DES TRANSPOR TS - DIRECTION DE LA METEOROLOGIE

315 oues t, rue Bloor,
e

Toronto 5 (Ont.) e
/
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VUE DE LA PREDICTION DE LA TEMPERATURE MINIMALE A CINQ
ENDROITS DES PRAITIES

par

..

N. E. Ka.~~c,vi2,

/ /
.i-<'i'~UUME

Dan~cetteetude, l'auteur appliquel'equation de Brunt POUl"
predire la baisse de la temperature correspondant au temps
ecoule apres Ie coucher du sloleila la prevision a breve echeance
de la tempe rature minimale a cinq endroits de I' Ouest canadien,
soit Edmonton, Calgary, Saskatoon, Regina et Winnipeg. Afin
d'appliquer la methode de Brunt, i1 a faUu en premier lieu
evaluer Ie produi t de la densite du sol, de la chaleur spedfique
et dela racine carreeducoefficientde conductibilite thermique,
ce qui fut fait empiriquernent. Des predictions de temperature
minimale ont.alors. ete"faites'au my>yen:dedonriees. podant sur
une periode de deux mois a chacun des cinq endroits. Dans
ces predictions, les nuits durant lesquelles une advection de
tempe ratu-re s'etait produi te ont e te exclues de I' epl'euve. Toute'
fois'~J on,-:.:a tenu compte de la nebulosite en utilisant un scherne
P:(()POSe par Reuter. Des erreurs moyennes absolutes entre
les tem.peratures m,inimales predites et ceUes qui ont ete ob
servees varierent entre 2.3 degres, a Regina, et 4.0 degres,
a Calgary.
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TEMPERATURE PREDICTION AT FIVE PRAIRIE LOCATIONS

by

N. H. Kagawa

,1. Introduction

Theoretical methods based on physical principles, and also
empirical methods have been developed and successfully applied
to the,prediction of minimum temperatures. Such methods are

. prefe~'red to purely subjective estimates since the latter requires
,skill based upon a large arrlOunt of experiencein forecasting for
. a particular area. This is especially true of temperature fore-'
casting, since 'significant temp~rature v?-riations within a sup
posedly homogeneous airmass can occur as a result of differenc es
in topography (drainage effects), vegetatIon, the proximity of
lakes, etc.

': Th~s study was made,",to determin'e whether a formula devel
;oped by Brunt could be applied to the short-range prediCtion of
;minimum temperatures in the absence of advection. Whereas,

.:' mC)Eit m:ethbd s which a re ba s ed~onphysical principle s hav elimited
"u~es'ince theya~e applicable only to nights when skiesare clear,

an,attempt was made,in. this. study to account for cooling under, '
cloudy, c6nditlons.a;nd,'thereby~'mak~themethod of~ore.general
use.

2. Theory

The surface of th'e eart4may be considere,d as, a .boundary'
layer of z~ro .thickness bet~een the atm()sphere and earth., B.e
causeitha~ zero thickness, its heat 'c'apacityis alsozero./ The
local heat budget~ neglec ting:horizontal fluxes of heat (advec tlon)
is shown schematically in Figure I. " , ',,'

The equation for the local heat budget may be written as,

E( 0) + S( 0) +L( 0) + B( 0) + W( 0) = 0 ( 1 )

In this equation~ the subscript (0) refers to the level Z' = O~

1. e. the surface of the earth and,
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Figure I SCHEMATIC DIAGRAM ILLUSTRATING THE LOCAL HEAT BUDGET
AT THE EARTH'S SURFACE NEGLECTING HORIZONTAL HEAT
FLUXES

E = SHORT WAVE SOLAR RADIATION
S =LONG WAVE TERRESTRIAL RADIATION
L .= SENSIBLE HEAT FLUX IN THE ATMOSPHERE AS A RESULT OF

MOLECULAR AND TURBULENT DIFFUSION
B =HEAT FLUX IN THE GROUND DUE TO MOLECULAR CONDUCTION
W = HEAT FLUX IN THE ATMOSPHERE AND IN THE EARTH RESULTING

FROM PHASE CHANGES OF WATER
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E( 0) = flux of incoITling solar radiation (positive sine e it is di':
rected toward the earth's surface).

S( 0) = flux of outgoing te~restrial radiation (negative since itis
directed away froITl the earth's surface).

L(o) =fluX of sensi hIe heat in the atmosphere as a result of
ITl91.ecuiar a.nd tu~bulent diffusion. This terITl'ITlay be
,~it~~r positive or negative.

B( 0) = flux of sensible heatin the gl'ound due to ITlolecular con
ducti~n. ,This terITl' can also be positive ornegatfve.,

W( 0) = sensible heat flux in the atITlosphere and in the earth re
sulting from: phase changes of water. This terITl can
have either sign.

If the tiITle period between sunset and sunrise only is con- ,
sidered,thEmE(o), the fluxofheatIroITl thesunis zero.-More
over, ifitis assuITled that (a) there is no condensation of water
vapour or freezing of the ground and (b) winds are light such
that heat diffusion in the atITlosphere due to turbulence "can be
neglected, then W( 0) and L( 0) are also zero. The ,local heat
budget equation then ITlay be written in siITlplified forITl as:

, '

( 2)

Equation (2)-states that the eITlission of long-wave terres
trial radiation f~oITl the earth's' surface ITlust be balanced by
the £lux of 'heat upward froITl within the earth to its surface.

Brunt (1), has derived an equation to predict ITliniITluITl
overnight teITlpera.tures based on equation (2). His solution ITlay
be written as,

A T (degrees C) = _~ x S( 0) 'fR x -it (3)
'#1l' ? s C s s

In equation (3),

o
AT =decrease in teITlperature froITl sunset to sunrise in C.

t = tiITle in hours between sunset and sunrise.

f s = density of the ground.
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C = specific heat of the ground.
s

"

K .. - coefficient of heat conductivity of the ground.
s

S(o) = flux of terrestrial radiation in cal 'cm':'" 2 min-I.

In Brunt! s equation 0 , C ,K depend on the type of soil
. ) s s s

and its ·moistness. If these soil parameters are considered
constant for any particular location, then Brunt's equation can
be expressed as,

A T (degrees F) = ~ x.2. x C x S(o) x-F
",If!" 5

= C x S( 0) x 2.03 -{t

In equation (4),

AT = decrease in temperature from sunset to sunrise, now'in
degrees F.

2.03=2/~ x9/5
r;; -1

C = (0 . C '-VK )
) s s s

To solve equation (4), the three terms on the right side of
the equation must be known or computed. "t" is easily found
from sunrise and sunset tables and is a function of latitude only.
The flux of terrestrial radiation S( 0) in cal cm-2 min -1 can be

computed using a formula derived empirically by Brunt. This
formula which is applicable for clear skies is,

'4
S(o)o =d T (1 - a - b-..r;)

Here (f
-11 -2

= Stefan-Boltzman constant (0.136 x 10 cal cm
-1

sec ).

T = absolute temperature of the earth's surface at sunset.

e = vapor pressure in millibars at sunset.

a = constant = 0.44.

b = constant 0.08.
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To account for the long-wave terrestrial radiation under cloudy
conditions~ a scheme suggested by Reuter (5) may be used. Under
cloudy skies~ this term will be less than under clear skies. To
accomplish this~ Reuter uses the equation~

where,

=S(o) (l - Kn)
o

( 6)

S( 0) = flux of terrestrial radiation with n tenths of cloud
n

S( 0) = flux of terrestrial radiation with clear skies
o

K = constant depending on cloud type. K has a value 0.031,
O. 063, o. 085 and a. 099 . for cirrostratus, altostratus,
stratus and nimbostratus respectively•

. It remains~ therefore, to determine C which is a character
istic of the soil. Since the density 0 ~ specific heat C , and

) s s
the coefficient of thermal conductivity K of the soil are not

s
usually known~ C cannot be computed directly. However, it is
possible to obtain a value for C statistically using past observa
tional data. From these data A T ~ S( 0) and -Jt can be deter
mine·d and then C can be computed by a re-arrangement of e
qua ti on (4), i. e.

C= AT
S(o) x 2.03 ..JT ( 7)

Onc e a value for C is. found for a particular location, equa
tion (4) can be applied directly to the prediction of a minimum
temperature.

3. Determination of C

The soil characteristic term C was determined for the five
locations of Calgary, Winnipeg~ Edmonton~ Saskatoon and Regina.
These values are tabulated below.
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Location
-1 2 1/2

C C (call degrees ern sec e
Calgary 19 0.0526

Edmonton 15 0.0667

Wiimipeg-' 16 0.0625

Saskatoon 17 0.0588

Regina 20 0.0500

The C values were found by applying equation (7) to cases
selec ted from the hourly aviation weather reports for the period
May - September, 1966. This time period was selected because
the ground would not be snow covered. Ground which is snow
covered would not radiate at the same rate as if it were bare
because the density. specific heat and thermal conductivity
terms which comprise C are different for the two surfaces. In
addition. cases were selected from nights where skies were
clear and temperature advection was negligible.

To simplify computations, Figures 2 and 3 were drawn.
From Figure 2. $. 0) the flux oflong wave terrestrial radiation

o .
under clear skies given by equation (5) may be found from the
values of sunset temperature and dew point. Figure 3 shows
the variation in the quantity 2. 03 -{t with the time of year.

. -1 ~
Values of C or (0 C -V K ) have been previously de-) s s s

termined by Lettau (4) for various materials. His values were
0.0566 -for concrete. 0.0358 for sandyi clay with 15% moisture,
0.0194 for clayland pasture andO. 0140 for medium fine. dry,
quartz sand. This comparison shows the C values determined
here to be slightly lower than those computed by Lettau.

The values of C found using past observational data ex
hi bited considerable scatter. However. when these values were
grouped and a histogram drawn. a peak in the distribution was
found. A value of C was. therefore. selected near where the
distri butionexhibi ted a maximum. The histog ram for Saskatoon
has been included (see Figure 4). to illustrate the manner in
which a C value was selec ted at each of the five locations.
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4. ExperiInental Results of Predictions

Using the values of C which were deterInined in the pre
vious section, IniniInuIn teInperature forecasts were Inade
employing data for the two months of August and SepteInber,
1966. MiniInuIn teInperature 'pr'edictions were Inade for nights
during this period when the ;teInperature advection was' con
sidered negligible. The decrease: in teInperature froInsunset
to sunrise was cOInputed according to equation (4), 1, e.

6 T = C x S( 0) x 2. 03 -{t

In applying this equation~ cloud coyer was accounted for by re
ducing the value of S. 0) for cl~ar s'kies obtained froIn Figur~ 4.
This reduc tion was" periorIned using e:quation (6) which i's ;e-"
written below.

S( ot =. 'n 8(0) (1 - l.<n)
o

","

The val ue of "K" was taken to be 0.063 for low and Iniddle clouds
whose bases were reported as 2500 feet or higher. For low.::;
clouds, the bases of which were reported at~ess than 2500: feet,'
a value of 0.085 was used. For this calculation, cirrus was :::.
neglected, i. e., long wave radiation forIn the earth's surface
with high cloud:present was taken to be the.saIne as with clear
skies.

'.'

The rEhsults of the predicted IniniInuIn teInperatures 'were
CQInpared with the observed values and the recs,:!lt.s are tabulated
below. The Inean absolute error was cOInputed as,

E. =~ observed Inin. ·teInp. - predicted min; teInp; I .
n

and the root-mean':" square deviation was computed froIn the for
Inula,

2
RMS deviation =.1( observed Inin•. teInp .. -pr.edic ted :rr:in . teInp.).

", n

Location No. pf Cases Mean ABS Error RMS Deviation
n -€.

Calgary 43 3. 0 4.0

EdInonton 37 2.3 3. 1

Winnipeg 36 2.9 3.7

Saskatoon 36 2.7 3.3

Regina 29 2.3 2.9
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5. Summary

The r~sults of the previous s'ection show that useful fore
casts are possible using B:ru,n-t , s formula. This method has the
advantage that (a) it is based on physical principles, (b) it is
direc t and can be easily and rapidly performed by the forecas ter
at his desk, (c) it can be applied more generally than .previously

,developed theoretical methods which were restricted to use on
nights when skies were clear, and (d) the method is quite gen
.eralana:" can be applied at any location once a value of C has
been determined for that site.

This technique is likely to yield poor results on nights when
thereis strong temperature advection. However, itis still use
ful sinceit will give a value fromwhichone canadjust his fore
cast to account for the advection. For example, one can com
pute the minimum temperature as if there were no advec tion and
then adjust this value upward or downward according to whether
there is wa.rm or cold a.dvection respectively.

The application of this method requires that the average
cloud cover in tenths of the sky between sunset and sunrise, .the
sunset temperature and the sunset dew point be predicted if the
method is applied prior to sunrise. However, this should not be
a serious disadvantage since many. usef\:llmethods in meteor
ology use pred icted i~put data.

An appendix has been included at the end of this paper to il
lustrate the manner in which computations are made using this
method.

APPROVED,

J. R. H. Noble,
Director,
Meteorological Branch.
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APPENDIX

To illustrate the manner in which minimum temperature fore
casts are made by this method i consider the synoptic situation for
OOOOZJune 13 i 1967 shown in Figure 5. Examination of this chart
snows a veryweak pres su're gradient across the Prairie provinces
and, therefore, temperature advection can be considered neglig
ible. If this is the case, then the method for predicting minimum
temperature described in this paper can be expected to give ac
ceptable results. Computations are made below for the five loca
tions for which C values were determined. Input information for
these calculations were taken from the hourly aviation weather
reports for the period just prior to sunset on June 12, 1967 to
just after sunset on June 13,1967. These weather reports have

• been reproduc ed at the end of this sec tion.

MINIMUM TEMPERATURE COMPUTATION AT CALGARY,
ALBERTA

REQUIRED DATA

1. Sunset temperature and dew point = 54/36.

2. Average cloud amount in tenths between sunset and sunrise
= 2/1 Oths with bases greater than 2500 ft.

PROCEDURE

1. Compute the net long-wave terres trial radiation under clear
skies S( 0) , by entering Figure 2 with the values of the sunset

temperat~re and dew point. Find S( 0) = 0.186 cal cm- 2
. -1 . 0 .

mIn

2. Reduce the net loss of long-wave terrestrial radiation under
clear skies by accounting for cloud cover through the equa
tion S( o)n =S( 0)0 (1 - Kn). The value K = 0.063 is applicable

for clouds with bases higher than 2500 feet with the exception
of cirrus cloud which can be ignored. For clouds with bases
below 2500 feet, K = 0.085 may be used. In this example,

8(0) = 0.186 (1- 0.063 x 2)
n

-2 -1
= 0.163 cal cm min
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3. Find the value of 2.03 .,[tby entering Figure 3 with the date
and the latitude of the station.

2.03 -(t = 5.6

4. Compute ~ T, the change in temperature from sunset to sun
rise.

-~T :. C x S(o) x 2.03 ,ft-= 19 x 0.163 x 5.6 = 17 degrees Fn .

5. Compute T min. = Sunset temperature - AT

= 54 - 17 = 37 degrees F

The actual minimum temperature reported on this date was
34 degrees F.

MINIMUM TEMPERATURE COMPUTATION AT EDMONTON,
ALBERTA

REQUIRED DATA

1. Sunset temperature and dew point = 58/42

2. Cloud cover between sunset and sunri s e = 0

PROCEDURE

1. S(o) = 0.177o

2. . S( o)n = S( 0)0 since there is no cloud cover

3. 2.03 -[t=5.35·

4. AT = C x S( o)n x 2. 03 -{t

= 15 x 0.177 x 5.35 = 14 degrees F

5. T min. = 58 - 14 = 44 degrees F

The reported minimum temperature at Edmonton(XD) on this
date. was 44 degrees F, the same as was predicted abov'ec_
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MINIMUM TEMPERATURE COMPUTATION AT SASKATOON,
SASKATCHEWAN

REQUIRED DATA

1. Sunset temperature and dew point ::: 57/48

2. Cloud cover between sunset and sunrise::: 9/1 Oths of cloud
v:ith bases higher than 2500 feet.

PROCEDURE

1. 5(0) ::: 0.160
o

2. 5(0) ::: 0.160 (1 - 0.063 x 9)::: 0.069
n

3. 2.03 --{t::: 5.5

4. - C x 5( 0) x 2. 03 ~
n

=17 x 0.069 x 5. 5 ::: 6 deg rees F

5. T min. ::: 57 - 6 = 51 degrees F

The ac tual reported minimum temperature at Saskatoon on
this date was also 51 degrees F.

MINIMUM TEMPERATURE COMPUTATION AT REGINA,
SASKATCHEWAN

REQUIRED DATA
) .

1. Sunset temperature and dew point 55/53

2. Cl~ud cover between sunset and sunri se ::: 10/1 Oths of low
cloud with bases lower than 2500 feet.

PROCEDURE

1. 5(0) = 0.142
o

2. S(o)n = 0.142 (1 - 0.085 x 10) ::: 0.021
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3. 2.03-{t=5.65

4. AT = C x S( 0) x 2.03 -It
n

= 20 x 0.021 x 5.65 = 2 degrees F

5. T min. = 55 - 2 = 53 degrees F

The reported minimum temperature at Regina was 51 degrees
F.

MINIMUM TEMPERATURE COMPUTATION AT WINNIPEG,
MANITOBA

REQUIRED DATA

1. Sunset temperature and dew point = 55/54

2. Cloud cover between sunset and sunri's e = 10/1 Oths of cloud
with bases lower than 2500 feet.

< PROCEDURE

1. S(0)0=0.139

2. S(o) = 0.139 (1 - .085 x 10) = 0.021
n

3. 2.03 -ft'= 5.65

4. AT = C x S( 0) x 2.03 -Jt
n

= 16 x .021 x 5.65 = 2 degrees F

5.. T min. = 55 - 2 = 53 de·grees F

The reported minimum temperature at Regina on this date
was a1s 0 53 degrees F. ,.,
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WEATHER REPORTS FOR CALGARY,; .ALBERTA - JUNE 12-13, 1967

0200 GMT
0300 GMT
0400 GMT
0500 GMT
0600 GMT
0700 GMT
0800 GMT
0900 GMT
1000 GMT
1100 GMT
1200 GMT
1300 GMT

50(l)E90@40
60(])100-<J)300-4Jl40
60<090- <03 00 - 040
60<D90-«)300-@40
60(J)300-<D40
300-<040
300-<040
300-(1)40
80<0300-<D40
80<0300-<040
80<0300-(1)40
90(J)40

147/56/33/2704/987/ CU+3AC5
1 39 / 55/ 35/ 0000/ 9 88/ C U+1A C 3cr
142/53/36/0000/989/ SCIAC4CI
144/52/35/0000/990/ SC2AC4CI

',147/48/37/0000/990/SG1CI
149/41/36/3102/991/Cll
150/39/36/3407/991/Cri
153/38/36/0000/991/CI
152/37/36/3407/990/ACCI CI,
152/36/35/3104/990/ACCI CI
161/35/32/3605/992/ACCI CI
164/38/33/0000/993/ACC1

Sunset = 0344 GMT Sunrise = 1126 GMT

WEATHER REPORTS FOR EDMONTON.~ ALBERTA (XD) - JUNE 12-13, 1967

0200 GMT
0300 GMT
0400 GMT
OSOO GMT
0600 GMT
0700 GMT
0800 GMT
0,900 GMT
1000 GMT
1100'GMT
1200 GMT
1300 GMT

50<0100<015+
50<DI00<015+
1 00<D3 00qH5 +
80<D300-<OlS+
300-(J)15+
300~<D1S+

300(J)lS+
300(1)15+
1 00<D3 OO<D15'+
100(1)300(1)15 +
100<D300<D15+
120<0300<015+

1 2 7/ 61 / 41 / 09 13/ CVIA C 1.
1 26/60/41 /',1 31 2/9 87/ CUI A C 1

'I 29 / 5 8/ 42/ 1 5 1 2/ 9 89 / A C 1 Cll
131/58/41/ 1507/9 89/A C 1 Cl1
1 3 7/ 53/ 41 / 1 6 05/99 0/ CI
139!51/41/1707/991/Cll
139/ 50/41 / 1 804/99 1 / CIl
140/48/41/1905/991/ CIl
141/47/41/1804/992/ACICIl
142/44/39/2005/992/ACI CIl
147/ 44/40/ 21 02/993/A C 1 CIl
150/46/41/2204/994/AC1 Cll

e.

Sunset = 0405 GMT Sunrise = 1101 GMT

WEATHER REPORTS FOR SASKATOON - JUNE 12-13, 1967

0200 GMT
0300 GMT
0400 GMT
0500 GMT
0600 GMT
0700 GMT
0800 GMT
0900 GMT
1000 GMT
1100 GMT
1200 GMT

45'<D70<OE 80@15
40<070<OE90«)15
40<070<OE90@15

, 40<DE90015
40Q)M130015
30<DE1204H 5R"'-
30<OM6~15R-·

E50~15R

25<DE50f>12R-
25<OE5 O<lH 00015
120<D40<PE80@250~15

121/61/44/0306/983/ SCIAC1AC7
120/58/49/3107/984/ SCIACC1AC7
120/57/48/3506/984/ SC2ACIAC6
122/57/48/3610/984/SC2AC7
129/57/48/0000/985/ SC2AC7
134/56/48/2804/987/ SC5AC5
134/53/49/3004/987/SC3SC7
136/52/49/3205/988/SCI0
137/51/50/3603/988/SC4SC6
137/52/50/0709/988/ SCI SC6AC2
135/53/51/0904/988/ SFI SC2ACC6 CI-

Sunset = 0327 GMT Sunrise = 1045 GMT
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WEATHER REPORTS FOR R'EGINA 2 SASKATCHEWAN - JUNE 12-13, 1967
, '

0200 GMT
0300 GMT
0400 GMT
0500 GMT
0600 GMT
0700 GMT
0800 GMT
0900 GMT
1000 GMT
1100 GMT
1200 GMT
1300 GMT

B9@12
A10@15
M10$15
M7®15

. M6®15
M5®8
M3®8
M2®7
M2E98
B3<B8
B4040EE>10'
B4EE>8

110/56/54/3616/981/SCI0
115/55/53/3412/981/SCI0
115/54/52/3612/981/SCI0
120/54/52/3308/983/ SCI 0
I'24/ 53/ 51 / 35 08/ 9 84/ S T 1 0
125/52/51/3306/984/ST10
125/52/51/3305/984/STI0
126/52/51/3208/984/ST10
129/52/51/3108/986/ST10
128/52/51/3310/985/ STI 0
129/52/51/3409/986/ST9SCI
138/52/51/3308/988/STI0

Sunset = 0306 GMT Sunrise = 1049 GMT

WEATHER REPORTS FORWINNIPEG 2 MANITOBA - JUNE 12-13.1967

e.

0200 GMT
0300 GMT
0400 GMT
0500 GMT
0600 GMT
0700 GMT
0800 GMT
0900 GMT
1000 GMT
llOO GMT
1200 GMT
1300 GMT

M7G:b20EE>4L- -F
M4EE>5L--F
M3EE>7L-
lQJM2012EE>11/2L.",F
2 -<DM4(()6EE>21 / 2L- F
M306@18EE>6F
3<D14<OM38EE>12
M2IDl70EE>12
3<DM9@20EE>12
E9 ([)l14([)l3 7lf>8
7<DM2803 8EE>1 0
2<DM21 ({j)3 8<B12

069/55/54/0109/SF9SCI
.069/55/54/0106/971/SFI0

073/54j53j3407/972/STI0
080/54/53/3004/974/SF2SF5SC3
081/54/53/2906/974/SF2SF4SC4
073j54/53/2908/975/SF6SF2SC2
085/53/53/2706/975/SF3SF2SC5
085/53/52/2707/975/ SF8AC2
085/54/53/2908/975/SF3SF5SC2
095/54/53/2605/978/SF6SClSC2
104/55/54/2507/981/SFlSC5SC3
1111'56/54/2307/983/SF3SC4SC3

Sunset = 0237 GMT Sunrise = r019 GMT
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WORK SHEET FOR MINIMUM. TE;MPERATURE COMPUTATIONS

REQUIRED DA TA

Sta tion Latitude
Sunset Temperature _
Sunset Dew-Point
EstimatedAverage Cloud Amount in Tenths Between Sunset and

Sunrise n =

PROCEDURE

1. Calculate S( 0)
Enter Figure 2with the sunset temperature and dew-point.

-2 -1
S( 0) = cal cm min

o --------

2. Calcuiate S( 0)
n

For cloud base~ below 2500 feet use K = 0.085
For cloud bases at or above 2500 feet use K = 0.063

S(o) = 5(0) (1- Kn)
n 0

= (1 - x _

= cal cm- 2 min-
l

--------
3. Calculate 2.03 -Jt

Enter Figure 3 with date and station latitude.

2. 03 .,Jt = _

4. Compute A T

AT = C x S( 0) x 2. 03~
n

= x x---- ---- ----

= ____ degrees F

5. Compute T min

T min = Sunset temperature - AT

= ____ degrees F

6. Actual Minimum Temperature = degrees F.----
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In this study, Brunt's equation for predict
ing the decrease in temperature;witn.tiine,
after sunset is applied to the short- range
prediction of minimum temperatures at
five locations in- Western Canada. -These
locations are Edmonton, -Calgary;
Saskatoon, Regina and Winnipeg.

i
In this study, Brunt's equation for predict-
ing the decrease in temperature with time I

after sunset is applied to the short-range
prediction of minimum temperatures at
five locations in Western Canada~ These
locations are Edmonton, - CalgC1-ry,
Saskatoon, Regina ,and Winnipeg.
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In this study, Brunt's equation for predict
ing the decrease in temperature with time
after sunset is applied to the short-range:-
prediction of minimum temperatures at
five locations in Western Canada. These
locations are Edmonton, Calgary,
Saskatoon, Regina and Winnipeg.

ABSTRACT: In this study, Brunt i s equation for predict
ing the decrease in temperature with time
after sunset is applied to the short-range
prediction -of minimt;lm temperatures at
five locations in Western Canada: These
locations are Edmonton, Calgary,
Saskatoon, Regina and Winnipeg._
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