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ABSTRACT

The minimum a,nd maximum temperature forecasts produced
by Central Analysis Office for several locations in the Atlantic
Provinces have been compared with the minimum teITlpe'rature
ranges and maximum temper'atures forecas t by Atlantic Weather

~ , .
Centr2l1 for the period 16 J,tine 1970 to 15 August 1970•

,ERREURS DANS LE'S PRtVISI'aNSDE TEMPfRATURE POUR LES PROVINCES
/ DE L'ATLANTIQUE' .

PERIODE DU 1,6 JUIN 1970 AU 15 A01lT 1970

par

J. A. Fitzgerald

RESUM8

L'auteur a compare les temperatures minimales et maximales
pr~vues par Ie Bureau central dianalyse pour de nombreux endroits
dans les provinces de L' A tlantique avec les tempe ratures minimalea
et lea temperatures maximales prevues par Ie centre mete oro
logique del'Atia~tique pour la periode du 16 juin 1970 au 15 aont
1970•
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. The Halifax Atlantic Weather Central (AtWC) provides temper~
I ' I' - l •(, ' ' . ' t 1, ,} ~ • • ..'

ature' gLlidance for the Weather Offices in the Atlantic Provinces.
This,g.uid~n<;:,e consistsof.fqretasts of the,ran.ge of minimum ~empe·r-

ature~ 'f6.r't·h~'upc o~irig rij.gh(~n!d~f "tl-i~:highe~trri~xi~urP't'~~mp~ra't~~e
'~~!v I .,,:i ,', -.j .t\-.·~ ,: ,):: :1. 'L' , ~ . I. )1.tl "t', .I, (.I··.:~:; ,·tt "~ 'f /.' C'V! ....t:~· '-';'.
~xpected tobereahzed the next day, in var.iOUS parts of these pr()vmces.

I t'dl" ,~t.Jlda ... ,~:('\,,-,~~ ~,' ..··!l~'~- ~). ',It';. ~~~ I" J. t I ;': :~·':'l'i'-'. ~~~. 111~,j\t'I.i\· t~ ;>"'~,.l.:--.

T.lie Central Analysis Offlc.e (CAO) ,issu'es compute.t:-produced fore-
ctl'~l'" -9 ,~l,·l-~I't. !.ll·')i'~' j •• - ,1. 1 '. r.1t14., 0,' I':' "~._'. I ."t, I', 'l1.: 1," .'.' \; }.
casts ':Wqicn incllide predic'tiol') s, of the nighti's' inin~muqlan d next' da yl s
M'J~i~t\~~t;';~p'~'ratur\'~:"f6\'1:~:s';~/e'~al'sp~cihcit~c',i"teon's"i;"tlf~:'A'tl~~(ti;c
I}.\~ ~•. Lt;j.X i.'. ·.•... _~.:.::..t'r6'. '(: '.. J j',"" I. \" .. '~~~' ~"b::' :.,.- ~ ";.'l,f "'~;.' ~)"ri,tl l .'r1 Ii.,

fr?;v'iU~.S;~I.~"h~~T~l~,~I~?Hf~f ~~,? ,?,yd~~~, il(lj,N?;va Scyt~f;, ~hN;~,~tt~lt,?~~
i~,I: riJ:1ce Ed~.Cl. r?, I.sland,;, Sain~ J,9hn, M,qnc t,on,qnd .Fred~ric t<;>n ;In
1:,.l:l ....... :_rl.I..~IJj, 1""',r-:."'.[~",;_,.I(·tJ ILl )1'" ,-.l~~;.,~:.\ ,.·t.c .. Itl\ ",,~ (I',.) I~J IL _'~:l .. t.' .. ,.

New Brunswick; and Gqn,der, S~ephenvUle<l,nd Pt. J ohn l s i:n!N ~WfOL1l1d-
• .J.t-.Jt\\lll.'.\'" :.'i ~J.(.I.'i-I:"_·1\, i': l _·lr'~ 'I.' ,J~.'.J·!,l·,·\, ~ '.,'1)' " '\', '~_.' (-I' .. , 'r.) .. \ >-.\ '.,

land.', A corn,.pqrison,.of the, r~la~iv.~. su<;;cessachieved. by ,th,ese two
11, ~.' .l"; I'.",'" f t ~''''I,-l 1ft .. ~!).; ,\,l.T \,'~ i,lc· ...-.' I,lll -I' I' "~-"

Central'offiCes for the summer-period f6' Jun-e 1970 to lS:August 1970
;'\: ~,;; "'~_,]' '~\'. ~l... ~ •• ; .:...,. ~; ' •. ,,' .• ' f:' "~\;' ~, . ~,; ~l'~, :"1 ~.~_.,' ':1: ', ..

~a,s', bee'p" ~a;!-",~.i,~d.o,u't to c,oinplemep,t Gl;sim~~ar stud,y .~a,~ri.ed~:>Ut by,

!r~~!" (1)';~f tl1e,',f':t~~I,<? ~ t,~~ ;v~n t~ r.,Prfi'~~ __14; N5W 'r~h~r:, ~. ~~69,', t.o 3,~.

~~~u,~.r.y".\9c7?!· ... ", 'j', ',1\)',." ,", I., ,1' J'-. '" ' '..... i l • ',,-,- ,'C\ (, :~y
r.t"'Vi:' ~~.. ~.1.·, ," i.~l" _"'.)\.I'.:"'~ ' .. ~ 1 11\' .,~' 1'-'." rJ ..·j.,\.l j.l ,'" .. 1 \".~.,I~ '-, '.',:':'.; . .' '

The results labelled Atlanhc Provinces, at the bottom of each of
) '. t ,. ) l - . \, I, ~ I " : ",'.' . ' _ ," . ,

Ta:bles 'I. 2'il.rid 3 are the overall values for the four provinces. Be-

c<ius~ 1~h:e,am(n.lnt;()f,.~Cl;ta:ab~tr.a:cte<;1f<;>,r .~~ch p;l'ov.i~c,e, '-'{a ~ .not alw.ays
the, .sa'me; . the <,'results sh~wri"for the AtlanHc Provinces in each of
! -t.j,_:l,'~~)'\ ': '.::t·r) f.' ~ • ~- . ;':; '.'_ t ..... ;.1 ....,:: '{,", '~,l.·· ".~ ".:':' '.'

Tables 1. 2 and 3 a r.e the weighted averages of the comparable ·results
l ·~·· \-' Jr"'" - ,~',"" ."1'. ;' • '. ':. ~.:(;.,:. .... . ,',' (,',' " ' .. ~ ". \':' -'

of'tlle four ·s.e~ a ra te "rovinces:- . '. <' • '. >. ,...'.. ..
th(,.· ;,.2.t:Ill~~ \.:(!' l· ... b··,;.lf>:J ,~n~" {.c~ 111 :.'·~1r1,.t., .. ;·)'1."":1':("::::': '~,'

'~~~uifsJ, :,~'~c,,':' ,··C >, ,.,... ':\ ,,\ ,1,.' "c:'_ •.• ~C 'hvc :··"l-·" ...··'I..l· ','"
c..£ " h,- 10'-" l' H~':r." ",.,: I';' "."'} I,( c :'

•

Average forecast errors, standard deviations. of the fo.recast
~i'~ii;;~~ average absolUte forec'ast errors and average abso'lute per~

si s teR~~ /\: ~)~~~~\ ~,-~~'il?res:~f.\~T? in"}i~~3e,},Al" f.' f~fcl~l't'h(~~hi.;~~ i,T,~~"11-:·
ately notlceable~ls(thatthe CAO mimmum temp,erature forecasts, are
~6~sis\e~'tly'i~~~e/:~Bai1 t;he'otiie'i~;~d'i~~p~i~'t~r~s.)"Thi~ i'~ '~vi;dericed
bV th~ ,;;iegaft(v~; ~a:ih~ s~ 'f6;~rth~~'v~ i~i~ e'~ r 0'; s: 7, 'oci'e:' ~~~ ~ 6n; 'i~r"thi s
:~ll,.:, \T, •• r;.1,·" \. ,.<t .J:.::'·,f.;; ..:',.l ...". ~ __ ". ~ .. LI._i'. ,'\,\.11, ,'I'il1 ,'~" ~:\:,:'.. (. I{lrl:( '.~t",:. ~ ...l~.
is that. durmg the penod 16 June 1970 to 15 'Augus t 1970 the mghtly
~~f1I.'".·l.r..·l' .. \<~_ ... ~,-\' t... 1.~' ....... '·;·".',.~':(t.,~.".. ,.'\."_'·_\' r-:·.~, ,I\~~,~".", '~.''- \.. '..c ,'~.

ml111ma were predominantly' higher than rioqnal. ,In Nova Sc otia, ,78
!.."':-\/ :)1.:- ..,,,..... i ". r·. _' .\,~': i (,:r r{' •. l.''-''~'J''_.L''~' .. :"'J t\,,-,~,,, \,,).1i ". "".';, ... :,'1. .~:j' ~'.f.-:

'out of 122 obser,vatlons wer~ obove tne.mean normal mghny minlmum;
• ~'": 1 ~. ". "-. , I . ~ '. ~ :. " .• " •

\ ,). ... IL t '.'

; " ~ ': \t'l ",

'" \, ,'\ :' ."

• , : ~.' • !. .'.,,)1-_"1.i , ~ .' 1
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in Prince Edward Island, 40' out of 61; in New Brunswick, 125 out of
182; and in Newfoundland, 88 o'ut of 120. Thus, about 70 perc enit of
the observations were warmer than normal. The CAO forecasts are
strongly influenced by the climatological mean temperatures as will
be shown later, and it may be this characteristic that causes the CAO
forecast minimum temperatures to 'a~erage somewhat below the ob
served minimum temper~turein a period of above ~ormal temperature.

The standard deviations of forecast error for the CAO and AtWC
are comparable for both minimum temperature forecasts and for the
maximum terrlperature forecasts, i. e., the forecast errors, of the
two offices show similar dispersions in this respect.

Examining the average absolute errors, it is seen that,yvith the
exception of the CAO~aximumtemperature forecasts for Nova Scotia,
both offices produced forecasts of a better quality than persistence.

, In general, .more success wa~ experi~.nced with forecast minimum
temperatures than with- forecast maximum temperatures. With the
forecast minimum temperatures, AtWC produced a smaller average
error than CAO. Only in Prince Edward Island did the coniputer
produced forecasts show a slightly smaller error.

Because theCAO produces forecasts for specific stations while
the AtWC forecasts fo'r regions, it is difficult to compare the fore
casts of the' two offic'es'on a "fair" basis, i. e •• one form of ~orecast

may be inherently mor'e difficult and thus results should not be ex
pec ted to be the same.

It is assumed here that the persistence results should give some
indication of relative difficulties in producing a forecast so that th~

improvement over persistence is, perhaps, the best indication of the 
success of a forecast. With this in mind, Table IB was compiled
which shows the differences between persi stence er rors and forecast
errors. It is seen that for minimum temperature forecasts the c'om
puter-produced forecasts issued by CAO consistently show greater
improvement over persistence than the forecasts issued by the AtWC.
For maximum temperature forecasts, the ,AtWC averages overall a
somew:lia,t greater i'mprovement over persistence than CAO though

\ not for the mafCi.mum forecasts for P rlnce Edward Isla~d and New
Brunswick.

The percentage of cases where the for;ecast temperature was
hig-he.r than, lower than,_ or equal ,to the observed temperature and

•
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the percentage' of cases'~here the forecast err,or 'was ..g'reate''r'ithan6r
equal: to ~oF., .. 10oF." and.. -l5. 0 y. is'presented in ,'Fable'2~'" I:t:::caii'be
seen that the CAO minimum temperature forecasts were most fre'
quently lower than the observed temperatures. Aside from this char-
,acter~·stic, there is little difference between theCAOandAtWC results •
. The high perce!!tage 'of low CAO minimum t:emperature fo'recas'ts is
probably due to the fact that from16 June to 15 'August 1970 the nightly
minima were mos t frequently well above the climatological means for
the period. The relative incidence of large forecast errors'is essen
tially the same for CAO and AtWC.

The average absolute difference from the climatological mean of
th~ observed and forecast temperatures for all cases, and for those
cases where the ob'served temperature differed by 6 0 F. or more from
the mean are setout in Table 3. It can be seen that the C;;~O forecasts
are consistently closer to the climatological mean than eitherthe AtWC
forecasts or the observed temperatures, indicating Ltheconsiderable
weight,.gi ven to the climatological mean temperature in the forecas t
equations. As would be expected, the AtWC, forecasts seem to be
somewhat less conservati~e.·

A count was made of the number of times CAO arid AtWC: owe,r'
estimated the departure from the mean temperature when the departure
of the observed temperature was 6 oF. or more and the results of this
count appear in Table 4. The relatively low incidence of over-estim
ating departures form climatological means is sympta.rn.atic of the
tendenc y of both offic es to, be c onservati veiin,.n(i)..r.eoa.'S.'tihi~,~:e:r:aitil!I'.r:e:s;
which depart considerablx- fromtclimatological means, a tendency more
pronounced in the forecasts is'sued by the CAO than in those issued by
the AtWC (Column 2 of Table 4).

Conclusions

In general during the period 16 June to is August i 970 the At-We:
maximum temperat~refore~asts were superior to the maximum tem
perature forecasts is sued by the CAO for the Atlantic Provine es. The
AtWC minimum temperature forecasts appeared to be so~whatmore
accurate':than those supplied by the CAO. However, this apparent
superiority may be due to temperature ranges for a region being easier
to forecast than spot values at individual s tan.QJIls. ' The A tWC forecas ts
were apparently not influenced by the values of the .. (ciliimaltdlogical
mean temperatures to the Sp.ffie extent as the numerically- based fore
casts so that when temperatures departed widely from the climatolog~

ical norms the AtWC forecas ts inc reased theirc superiori ty over the
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computer-producedfor.ecasts. : The incidence of :excessively large
fore,cast errorswas about the sam.e. for the forecasts produced by both
offices.

It is of some interest to.not.e that during this 'summer -period the
AtWC temperature guidance is somewhat more accurate than the fore
casts provided by the CAO, though during the winter· period o'f 14 No
vember 1969 to 31January19.70 the CAO forecasts appeared to provide
more· reliable guidance.

APPROVED,

J. R. H. Noble,
Admini s trator "
Canadian MeteorologicaJ Service •

. I
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Table lA.

TEMPERA TURE FORECAST ERRORS

NOVA SCOTIA
CAO Minimum
CAO Maximum
A tWC Minimum
AtWC Maximum

PRINCE EDWARD ISLAND
CAO Minimum
CAO,Maximum
AtWC Minimum
A tWC Maximum

NEW BRUNSWICK
CAO Minimum
CAO Maximum
A tWC Minimum
AtWC Maximum

NEWFOUNDLAND

CAO Miniinuin "
CAO Maximum
A tWC Minimum
A tWC: Maximum

'ATLANTIC PROVINCES
CAO,Minimum
CAO Maximum
A tWC Minimum
AtWC Maximum

•'\
, !

Average,Error

-1.44
2.67
0.43

-0.20

-1. 38
-0.57

O. 05
3. 15

-0.67
-1. 63

O. 51
O. 18

-2.00
1. 00

-0.93
0.48

-1. 36
0.30
O. 01
O. 82

Standard Deviation

( , . ' )2error·1 - error

N-l

3.64
6.35
3.57

, 5. 16

3.09
5.41
3. 81
6.12

3. 71
5.69
4.48
5.98

4.68
'6.99
4.48
6.67

4.08
6.38
4.23
6.00

'.','.'

Average Absolute
Error

N
.!. :i , T F .- T 0.)
ill

3. 10
5.41
2.98
4.22

2.72
4.31
2. 80
5. 12

2.98
4. 83
3.34
4.52

4. 29
5.49
3'.66
5~ 10

3.41
5. 12
3.25
4. 73

Average Absolute
Persistence Error

N "

1 PIT 0~ T 0. '}
N-=1~2 1 1-1·P 1= ,

'3.94
'5. 02
,3.,67
'5. '26

3.57,.
'5 •. 60
3. '47'
5.42;

5.21'
5.12',
4.99
4.60

5.46'
,5.~3'

3.97'
5.91'

4 .. -74,
5.31
4. 11
5.33

'-
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Table 1 B.

DIFFERENCE BETWEEN AVERAGE ABSOLUTE PERSISTENCE ERROR
,AND AVERAGE ABSOLUTE FORECAST ERROR

Prince
Nova Edward New Atlantic

Scotia JTsland Brunswick "N e:wfo undland ,:P r oYi"nce:s
'.,,.••

Minimum:

AtWC .69 '.67 1.,65' : .31 • 86
CAO .84 • 85 2. 23,~ 1. 1 7 1. 33

Maximum:

. - ~-

e
AtWC
~CAO

L 04
-.39

.30
1. 29

.'81,

. 29:
• 81
.14

,.60
. 19
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Table 3.

DIFFERENCES FROM CLIMATOLOGICAL. MEAN TEMPERA TURES

Average of Absolute
Difference f r:0111

Climatological Mean of

For Those Cases Where
Observed Temperatures

Differed from Climatolo.,gical
Mean by 6 of. or More

;

Observed
,Te'Jnperatu:r:e

Forecast
Temperature

Average
Absolute

Difference of
Obs,e r·Y,ed . '

T.emp e'ra tl;lir e;
from Mean

Average
Absolute

Forecast Error

•

, -
"

Nova Scotia:
CA 0 Minimum
CAO, Maximum
AtWC Minimum
AtWC Maocimum

Prince Edward Island:
CAO Minimum'
CA 0 MaxirrlUm
AtWC-Minimum
AtWC Maximum

New Brunswick:
CAOMinirrium
CAO Maximum
AtWC Minimum
AtWC Maxir'num

Newfoundland:
CAO Minimum:
CA 0 Maximum
AtWC Minimum
AtWC Maximum

Atlantic Provinces:
CAO Minimum
CAO Maximum
AtWC Minimum
AtWC Maximum

4.27
5,. t5

'4.60

, ~. 80

3~80

5.56
3.69
5'.68

5.02
5.73
5.00
6.33

4. 14,
5.38
6.29
7.35 ;

4.42
5.40
5.07
6.60

2.68
3'. 81
,4~ 29
6.55

2. 80
3.41
3. 12
7. 06

3.28
3.52
5. 11
6.50

2.30
" /,' 3.31 "

4. 86
6.42

\2.77
.j, 3.51

4.52
6.62

8.00 :
9. 85
8.37
9.45

8.33
8.92
8.00
8.96'

8.48
":'-9. 73
"

8.52
10.24

',9.82
10.30
9. 72

10.07

8. 85
9.86
8. 82
9.72

4.92
8.20
3.42
4.48

3.83
5.26
4.53
5. 19

3. 79
6.63
3.82
4.43,

6. 12
7.31
4.29
5.40

4.84
6.98
3.95
4.90
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Table 4.

, bCCURRENCES OF

CAO Minimum

AtWC Minimum

CAO Maximum

. AtWC: Maximum

186

16-6

223

144

1

36

13

38

T'/J - Obs erved temperature

T F -Forecast temperature

T M - The climatological mean temperature.

, ,

•
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