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EVALUATION OF COMPUTER 18- AND 42-HOUR
I ,TEMPERATURE FORECASTS FOR MAXIMUM AND MINIMUM

TEMPERATURES FOR THE ATLANTIC PROVINCES

by

D. C. Day

ABSTRACT

When minimum and maxirrmm temperatures stay near the mean
maximum and minimum temperatures for the season f the tempera­
ture error is small with little bias. When maximum and minimum
temperatures depart from normal by more than five degrees, the
computer forecast error becomes large, with the forecast ·always
tending toward the mean,

/ / ,/

EVALUATION DES PREVISIONS DE LA TEMPERATURE
MAXIMALE ET MINIMALE FAITES PAR ORDINATEUR

18 h ET 42 h A VAVANCE POUR LES PROVINCES
DE L'ATLANTIQUE

par

Do C, Day

~ ,
RESUME

Lorsque les temperatures .maximales et minimales se rappro­
chent de la temperature moyenne pour la saison, la marge d' erreur
est petite. Cependant, si les temperatures maximales et minimales
s'ecartent de plus de .5 degres de la temperature normale, la marge
d' erreur des previsions par ordinateur devient assez importante~les
chiffres obtenus tendant toujours vers la temperature moyenne.
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EVALUATION OF COMPUTER 18- AND 42-HOUR
TEMPERA TURE FORECASTS FOR 'MAXIMUM AND MINIMUM

, TEMPERA TURES FOR THE A TLANTIC PROVINCES

by

Do Co Day

(Manuscript, received November 3, 1971)

1. Introduction

The Extended Forecast Section of the Central Analysis Office
issues temperature forecasts, twice daily for key terminals in Canada.

The forecast issued at 04002 forecasts the maximum temperature
for toda yand tomorrow, and the minimum temperature for tonight and
the following night. The foreca st maximum temperature s for today
(I8-hour) and tomorrow (42-hour) have been evaluated in this study.

At 16002, minimum temperatures are forecast for tonight and
. .

tomorrow, and maximum tempera ture s for·tomorrow and the next da y.
The forecastminimum temperatures for tonight (I8-hour) and tomorrow
night (42-hour) have been evaluated in this study.

The evaluation was carried out for Frederi.cton and Moncton in
New Brunswick, Shearwater and Sydney in Nova Scotia, Charlottetown
in Prince Edward Island, and Gander and Torbay in Newfoundland.
For each of these stations. graphs were prepared comparing the fore­
cast maximum temperature. the mean maximum temperature, and the
actualmaximumtemperature for each dayfrom 1 February to 25 April
1971. Similar graphs were prepared comparing theforecast minimum
tempera tures, the mean minimum temperatures and the actual minimum
temperatures for each day in the same period.

2. Evaluation of Errors Based on:J.::£parture fromMean Temperatures

Examination, of the graphs for both the maximum .and minimum
temperatures indicate that errors were greater for all stations when

,the actual temperatures departed from the climatological mean by
mOre than,5 0 F. and that, with very few exceptions, the.for.ecast:,e'rrors
were in thedirec tion of the mean. Even when there had been, alar ge
'departure horn the mean when the forecast was prepared, a, consider­
able forecast 'error would still occur in the direction of the rnean.

Figure 1, a cornparison of reported rninirnurn ternperature and
cornputer I8-hour rninirnurn ternpe'rature forecast, and relationship, to
the climatological mean minirnum ternperature for Moncton, N. B.,
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is a typiqil g.raph. On 3 February the minimum temperature is 25 0 F.
below normal, but the forecast for 4 Februa'ry forecasts :the tempera­
ture to be 14o F.below normal. The 'actual obseived:temperature for
4 February is 27°F .. below normal. Simiiarly, on 4 Febr'uary a fore­
ca st is made for ·5 February for 6oF, below normal. The ·observed
forecast temperature for 5 February is 26°F. below normal. Similar
errOrs are evident from the graph in above-normal temperatures on.
12,13 and 14 February.

The results are presented in four categories:

(a) The aver<:tge error using all cases,

(b) The average error when temperatures rema ined betw'een five
degrees above and five degrees below normal,

(c) The' average error when temperatures were· more than five
degrees above normal, and

(d) The average error when temperatures were more than five
degrees below normal.

Tables 1 and 2 evaluate the minimum temperature error, Tables
3 and 4 those of the maximum temperatures. In Tables 1-4 the bias
values are .the averaged signed errors, and the average errors are
the average absolute errors. Table 5 liststhe'maximum errors, and
compares them with the departure of the climatological mean from the
observed temperature. Table 6 compares the number of occurrences
of temperatures six degrees Or more from the mean with the :number
of times the computer forecasts these temperatures further from the
mean than occurred.

3. Gonclus ion

Based on the gr'ilphsprepared for each terminal; it was found
that the reported minimum temperatures at all terminals were'more
frequently above than below normal for the period 1 February to 25
April 1971. This is the "reason for the larger number of cases of
temperatures mOre than five degrees above normal than more than
five degre'e s below normal in Tables land', 2. This is also evident on
the graph in Figure 1. .The reported maximum temperatures were
more frequently above normal at Gander and Torbaybut there was
little difference in frequency at the other terminals. This isevid~nt

in a comparison of the number of cases more than 50 F.ahove normal
and the -number of cases mdre than 50 F. belownormal.in Tables 3
and 4. -.

"- '.t.·
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When the temperature remained within five degrees of the mean,

the forecast temperature errors were small, ranging from 3-6°F. for
18-hour forecasts, and 3-7 o F. for 42-hour forecasts. The smallnega­
tive bias shown for minimum temperatures in Tables 1 and 2 was pro­
bably due to the fact that temperatures weregenerallyabovenormal-, arid
the forecast temperatures were tending toward the mean, In Tables 3
and 4 there was a small negative bias for all terminals but this cannot
be expla ined a s a departure of foreca st temperatures toward the mean
except for Gander and Torbay. -

When the observed temperatures were more than SOF. above the
mean, -the 18-hour foreca sts ranged from S- 8o F. too low, and the 42­
hour forecasts ranged 'from 6-1 OOF. too low. An exception was Shear­
water minimum temperature which averaged 1.90 F. too low for 18-hour
forecasts and 4. 4 oF. low for 42-hour foreca'sts.

When the observed temperatures were more than SOF. below
normal, 'the 18-hour forecasts ranged fromS-10oF. too high and the
42-hour forecasts ranged from 7 -14o F, too high. '"

Fitzgerald (1), in a similar studyfor the period 16 June-1S August
1970, found smaller errors for the forecast temperatures when the
observed temperatures varied fromthemeanbymore than SOF. (Table 3
of his ,paper). He stated that computer temperature forecasts were
consistently closer to the climatological mean than the observed tem­
perature. Tyner (2). in as imilar paper, 14 November 1969 to 31 January
197(}pfound similar forecasterrors when the temperature 'departed from

o -
the 'mean by 2 F. or more.

, The small number of times that the computer overestimated the
departure from the mean when the departure of observed temperatures
from the mean was 6 o F. or more is indicated in Table 6. Fitzgerald
(1), in Table 4 of his paper, indicated similar results. '

When maximum and minimum temperatures depart from the
climatological mean by more than SOF., the computer forecast error
beco~es large. with the forecast always tendi.ng toward the mean.

APPROVED

J. R. H. Noble,
Assistant Deputy Minister,

Atmospheric Environment Service.
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ClimatolO\lical Mean Minimum Temperature

IS-hour Computer FOfecast Minimum Temperature

Observed Minirn.m Temperature

~.

5 10 15

FEBRUARY

20 25 2 7 12 17

MARCH

Day of Month

22 27 6 \I

APRIL

16 21

Figure 1.
Comparison of Reported Minimum Temperature and Computer 18-Hour
Minimum Temperature Forec·ast, and Relationship to the Climatological

Mean Minimum Temperature, ·for Moncton, N. B.
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TABLE 1

COIT1par'ison Be tween Ac tua 1 MiniIT1uIT1 TeIT1perat~res and 18-hour COIT1ptiter Foreca sts

[ Min TeIT1ps +5 0 F. to Min TeIT1ps More Min TeIT1psMore
-SoF. of NorIT1a 1 Than 5 0 F. Than !:i°F.

Above NorIT1al Below NorIT1al

Avg Avg Avg Avg - Avg Avg Total
Total Error Bias. Error Bias Bias Bia s No.
No.of tn tn No. Of ·tn . to' No. of tn No. of tn 'of

Sta tion Cases OF. OF. Cases OF. o.F. Cases Of'. Case s OF. Cases

F reder ieton 84. 6.4 -1. 5 34 5. 7 -1. 9 36 - 5.8 14 +10.0 84

Moncton 84 4.9 - ~. 9 50 3. 1 , -0.6 27 -7.1 7 +8.7 84
U1

Shearwater 84 5. 1 -3. ~ 51 3. 6 -3; 1 27 -7.6 6 +6. 5 84

Sydney 83 4. 8 -2.7 47 2.8. -1. 1 29 -7.6 7 +6.9 83

Char lotte town 84 4.7 -2. ~ 48 2.9 -,1. 3 27 -7.4 9 +7.8' 84

Gander 84 . 5. 3 ,- ~. 3 31 3.2 +0. 5 43 - 5.5 10 +10.7 84

Torbay 8~ 4.2' -f: 8 35 3:7 -0.4 39 -4.9 7 +5.7 81



TABLE 2

Comparison Between. Actual Minimum Temperatures 'and 42-hour Computer Foreca sts '

Min Temps +50 F. to MinTem~sMore Min Temps, More
0 Than of. , Than 50 F.- 5 F of Normal

Above Normal Below Normal
" .

Avg Avg , Avg Av'g Avg' Avg
Error Bias· Error Bias Bias Bias

No. of In 'In No. of In in No. of In , No. of 'In
Sta tion Cases of. of. Cases ,~-E.-

0 Cases F. Cases of.

Fredericton 84 8. 7 -3.6 34 6. 7 - 3, 8 36 -9. 5 14 +9.9

Moncton. 84 6.3 - 3. 2 50 3. 8 -1. 2 27 -10.2 7 +9.4 0'

, Shear.water 84 6.5 -4.9 51 4.6 -4.0 27 , -9.6 6 +8.3

Syqney 83 5. 7 - 3. 3 47 3. 0 -1. 3 29 ,-9·4. 7 +9.1

Char lottetown 84 6.2 -3.2 48 3:.6 ,..1. 7 27 -9.7, 9 +8.8

Gander 84 6.7 -2. 7 31 3.4 -1. 5 '43 ' '-7. 1 ,10 +13.5

, Torbay 81 5. 8 -2.6 35 .4.1 -0.7 39 -6.7 7 +9.7
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TABLE 3

Comparison.Between Actual Maximum Temperatures and 18-hour Compliter Forecasts

Max Temps +5 0 F. to Max Temps Max Temps Moreo -
More than 5O F• than 5 O F..;. 5 F. of Nor.mal
Above Norma l Below Norma-l

Avg Avg Avg Avg Avg Avg
Error Bias Error Bias Bias Bias

No. of ln in No. of in in . No. of in No. of in
Sta tion Cases of. of. Cases of. of. Cases of. Cases of.

Fredericton 82 5.1 +0. 5 41 3. 2 ·-0.6 17 -6.3 24 +7.3

Moncton 82 5. 1 -0.3 43 2. 8 -0.9 19 -6. 7 20 +7.0
--J

Shearw~ter 83 4. 2 +0.3 56 4. 0 -0.7 12 -1. 9 15 +5.7
f

Sydney 83 4. 3 0 53 2.9 -0.4 18 -6.3 13 +7.2

Char lottetown 82 4.9 -0.3 48 3.4' - O~ 9 . 18 - 5.5 16 +7.2

Gander 82 5. 1 -1. 6 45 3.3 -0.8 28 - 5.8 9 +9.5

Torhay 82 4. 2 -1. 7 49 3. 0 -L 0 22 -6.6 11 +4. 8



TABLE 4

Comparison Between Actual Maximum Temperatur'es 'and 42-hour Computer Foreca'sts

Max Temps + 50 F. to
,

Max Temps More Max Te:mp,sMore
, -5 0 F. of Norma-l than 5 0 F. ,than 50 F.

Above Norrna-l Be'low Norrna 1

Avg Avg Avg Avg Avg Avg
Error 'Bias Error Bias Bias Bias

NO.,of J'n ln No.'of 'ln in No;,of in No;'of 'ln
Station Case's F. of. Cases of. of. Cases of. Cases OF.

Fredericton 82 5. 2 +0. 2 41 3.5 -1. 0 17 -6.8 24 +7.2

Moncton 82 5. 8 -0. 8 43 3. 1 -1. 8 19 -7.6 20 +7.6 00

Shearwa'ter 83 4.9 -0.8 56 4.4 -2. 2 12 -4.4 15 +7.1

Sydney 82 4'.9 -0. 5 52 3.1 -0.4 18 -7.8 13 +8.3

Char1oHeto wn 82 5.4 -0.8 48 3.6 -1.8 18 -6. 5 16 +8.3

Gander 82 6.1 ' -2. 0 45 3. 8 -1.4 28 -7.0 9 +12.1

'Torbay 81 5.2 -2.2 49 3.6 :-L4", 21 -8.3 11 -1:"6.,6
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TABLE 5

Maximum Error:s Found in Comparison of Actual Maximum and.Minimum Temp·erature.s and
18- -and 42-hour Computer Forecasts

Station

Fredericton

Moncton

Shearwater

Sydney

Charlottetown

Gander

Torbay

Maximum Errorin
18-hour For e cas t
of Minimums (OF..)

and Date

+18 - Feb 4 (+30)
-17 - Feb 14 (-30)'

+20 - Feb 5 (+26.)
- 21 - Feb J 4 ( - 35 )

415 - Feb 5 (+25)
-12 - Feb 10 (-15)

+11 - Feb 6 (+16)
-16 - Feb 1 3 (- 21)

+14 - Feb 5 (+20)
-1 8 - Feb 14 (- 32)

+19 - Feb 24(+17)
-1 3 - Feb 1 5 (- 26)

+12 - Feb 24 (+IT)
-1 8 - Feb 1 ( -19:)

Maximum Error in
42-hour Forecast
of Minimums(OF.)

and Date

+23 - Feb 5 (+21)
- 21 - Feb 14( - 30)

+22 - Feb 5 ,(+26)
'-28 - Feb 14 (- 35)

+'19- Feb 5 (+25)
- 15 - F ~b 10 .( - 1 5)

+1 6 - Feb ·'6 (+16)
-20 -Feb 1(-15)

+T7~ f·eb 5 (+20)
- 25 - 'Feb .14 (- 32)

+ 2 2 - Feb 24. ( +17 )
-21 - Feb 1'(-15)

+14 - Feb 24 (+11)
-24- Feb 1 (-19)

. Maximum Er'ror in
.18'-hour Forecast
of Maximums. (OF .. )

';.i;;g&" a ndDa te

+ 1 5 - Feb 5 (fl 3)
-12 - Apr '14 (-11) .

+14 - Feb 2 (+2-4)
-16 - Apr 14 (-15)

+15 - Feb 3 (+30.)
- 9- Feb '7 (- 4 r
+ 12 - Feb 3(+24 )
- 1 6 - Apr 12 (-1 9 )

+21 - Feb 5 (+24)'
·-16 - Apr 12 (-19)

+1 6 -Feb 21 (+l 3)
-16 - Apri'( -22)

+14 - Feb 21 (+1 3 )
-1 3 - Feb 1 (-2 0)

Maximum Error in
42-hour Forecast
of Maximums (OF ..)

and Date

+1 7 - Feb 5' (+13)
';12 .-Apr 14 (-IT)

+19 '- Feb 3 (+24)
- 19 - -Apr. 14 (-1 5)

+22 - Feb 3 (+3'0)
- 9 ~ Mar 17 (- 9 )

+18 - :feb' 3(+24)
-14 --Apr 1.2(-19)

+23- Feb 5(+24)
'-17 - Apr 14: (-17)

'- .

+21 - Feb 3 (+27)
- 20 - Apr 1 ( -22)

+14 - Feb 21(+1'3).
- 17 - Feb l( - 2 0)

'" (

I "

Values in brackets indicate -in OF. how the climatological mean
temperature differs from the observed temperature ..
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TABLE 6

Occurrences of:

The NUInber ·of Cases
Where Observed·

Temperatur·es ~are 6°F.
-orMore Abpv~ or Below

the Mean

The Number of Cases
. Where the Forecasts

. Show a Orea ter
Departure ,from

the Mean tha~n Occurred

Computer Mi:nimum18-ho~r

Forecast 42-hour ..

Computer Mcix·imum 18-'hour .

·Forecast 42-hour

25'8 (186)

288

242 (227)' ,

240

3 (1)

5

14 (13)

10

,.

Bracketed Vatues are results from Table·4 of­
Fitzger.ald's ·paper(I).
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ABSTRACT: When minimum and maximUln temperatures: ABSTRACT:
stay near the mean maximum and minimum:
temperatures for the season,the tempera-
ture errOr is small with little bias. When
maximum and minimum temperatures
depart from normal by more tha'n five
d~grees, the computer forecast error
becomes large, with the forecast a'lways
tending toward the mean.
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When minimum and maximum temperatures
stay near the mean maximum and minimum
temperatures for the season,'the tempera­
ture errOr is small with little bias. When
maximum and minimUlTI temperatures
depart from normal by mOre than five
degrees, the computer forecast error
becomes lar ge, with the. forecast always
tending toward the mean.
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ABSTRACT: When: minimUln and maximum tempe)~atures

stay near the me'an maximUJTI and mi~imum
temperatures for the season, the tempera­
ture error is small with little bias. When
maximUJn andmtntmum temperatures
depart from normal, by more than ,five
d~gree8, the computer forecast ,error
becomes large, with the forecast always
tending toward the mean.

ABSTRACT: When minimum and maximum temp'eratures
stay near the mean max,imum and minimUlTI
temperatures for the season, the tempera­
ture errOr is small with little bias. When
maximum and' minimum temperatures
depart from normal by more than five
degrees, I the computer forecast error
becomes large, with the forecast always
tending toward the mean.


