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ABSTRACT

A study was done to determine if cold-wet could be characterized
for 12 Canadian centres and Baden-Soellingen, Germany. It was found that,
in general, the weather at about OOC is cloudier and more humid. There is
no correlation between temperature and wind or temperature and barometric
pressure.

RESUME

Une 6tude a 6t6 effectude dans le but de d6terminer si froid-
mouill6 pouvait 6tre utilis6 pour caract~riser 12 centres canadiens et
Baden-Soellingen en Allemagne. On a trouv6, qu'en g~n~ral, pour des
temp6ratures autour de 00 C, l'ennuagement et le taux d'humidit6 sont
g~n6ralement plus 6levis. I n'y a pas de correlation entre la temperature
et le vent ou entre la temperature et la pression barom~trique.
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INTRODUCTION

_ N>
A recent literature search '4 found no formal definition of

cold-wet climatic conditions, but rather attempts to explain why cld-wet
conditions make one feel so cold. None of these were entirely satisfactory
or proven experimentally. Further, no standard definition of cold-wet or
cold-damp was found. An ABCA standardization agreementl't describes the
principle climatic environments in the world. The one closest to cold-wet
is/OCO - mild cold*, which represents Western European weather conditions.
The temperature range is from -6kC for a daytime high to -19C for a
nighttime low. The humidity is at saturation and there is no solar
radiation. This is considered to be somewhat cold in Canada and any
precipitation would be frozen, and not "wet".

In order to determine whether or not cold-wet can be
characterized, weather data for 12 Canadian centres as well as for
Baden-Soellingen,*Germany were analysed. It was hypothesized that at about
O C, it will be cloudier and foggier, there will be more precipitation, the
humidity will be higher, it will be windier and the barometric pressure
will be lower. This paper gives the results of this study.,' j u_)

METHOD

To test the hypotheses, we obtained from the Canadian Climatic
Centre of Environment Canada data correlating frequency of dry bulb
temperature between +14.5 and - 14.5 0C at 10 intervals with various
weather conditions. All the observations were made at hourly intervals
between 0800 and 1700 Local Standard Time and, for most of the locations,
covered the period from 1953 to 1985. The correlations were given for cloud
cover, fog, precipation (liquid, freezing and frozen), relative humidity,
wind speed and atmospheric pressure corrected to sea level. This was
carried out for 12 Canadian weather stations:- Vancouver, Prince Rupert,
Calgary, Winnipeg, Toronto, Ottawa, Quebec City, Saint John, Summerside,
St.John's, Iqaluit and Cambridge Bay in Canada and for Baden-Soellingen in
West Germany.
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Since the number of observations at each temperature were not the
same, the number of observations of each condition at a particular
temperature was expressed as a percent of the total number of observations
at that particular temperature.

It is appreciated that to accurately define cold-wet, all
conditions should be recorded simultaneously at a given temperature. This
information is not available. Thus, the definition of a cold-wet
environment will be propojed to be those conditions which have a high
frequency of occurence between ± 14.5 0C, although they may not all occur
simultaneously.

RESULTS AND DISCUSSION

The weather data were reduced and the results are given graphically
in Annex A. The percentage of time when a particular condition prevails is
plotted against temperature. The graphs take several shapes as illustrated
in Figure 1. Figure la shows no correlation between the condition and
temperature. Figures lb and Ic show correlations between the condition and
temperature with a maximum percentage at one temperature and/or a minimum
at another. Table 1 gives the temperature(s) at which there is a maximum
or minimum percentage. A dash denotes no correlation at all between a
condition and temperature.

Calgary has no significant weather conditions around 0CC and so is
not included in any further discussions.

It can be seen that at most of the locations, there is no
correlation between temperature and wind speed or between temperature and
barometric pressures below 102.5 kPa.

All locations have 100% cloud cover 50 to 60% of the time and this
cloud cover occurs more frequently at about 0°C at all places except Prince
Rupert and Winnipeg.

There is fog about 40% of the time at about OC for the inland
locations, 60% of the time at St. John's and Baden-Soellingen and 30% of
the time at Cambridge Bay. In Vancouver, it is foggy about 50% of the
time, but at no particular temperature. Fog occurs more often at or about
OC at all places except Prince Rupert, Toronto, Iqualuit and, as
mentioned, Vancouver.
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All the precipation graphs show a correlation with temperature,
with the maximum occuring between 30 and 35%. Precipation is at a maximum
at or about OoC at Vancouver, Ottawa, Saint John, Summerside, St. John's,
Iqualuit and Germany, but not at Prince Rupert, Winnipeg, Toronto, Qu6bec
or Cambridge Bay.

There are high humidities 80% of the time at Prince Rupert,
Cambridge Bay, Summerside and Baden-Soellingen, 70% at Vancouver and 50 to
60% at the other locations. The maximum for the 81-100% humidity range is
at or about OC at all places except Vancouver and Germany. The minimum
for the 0-60% humidity range occurs about OC at all places except
Vancouver and Cambridge Bay.

CONCLUSIONS

The conditions which occur frequently at about OOC at eleven of the
thirteen locations are 100% cloud and high humidity. Since these
conditions prevail over 50% of the time, it can be fairly conclusively
stated that they are concurrent. Fog and precipitation occur at about OC
at nine and eight of the locations respectively. These conditions occur
less than 50% of the time and so it is not as likely that they would be
concurrent with other weather conditions. At most of the locations, wind
and barometric pressure below 102.5 kPa are not related to temperature,
especially at about OOC. Thus the hypotheses that at about OC, it would
be cloudier and more humid proved to be true. The hypotheses that it would
be windier and that the barometric pressure would be lower proved not to be
true. The hypotheses that fog and precipation would occur at about OOC is
true for only some of the locations.

It can then be concluded that the cold-wet sensation felt at about
OOC is associated with cloudy and humid conditions, but not with windy
conditions or with low barometric pressure.
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Figure 1: Illustrations of the various types of correlations between
percentage of times at which each event occurred (Time (%)) and
temperature (Temperature (Deg.C.)) for weather conditions.
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TABLE 1

Summary of Weather Conditions at which there is a Maximum
or Minimum Frequency of Occurence

Temperature at which maximum or mininum occur (OC)

Vancouver Prince Calgary Winnipeg Toronto
Rupert

Max Min Max Min Max Min Max Min Max Min

Cloud Cover
0% -10 >0 -15 >0 -15 - >-10 - -15 0

10-50% -15 >0 -15 5 - - - 0 -15 0

60-90% - - 2 -15 - - - -

100% 0 -15 5 -15 - - -5 - 0 -15

Fog - - - - -5 >3 0 - - -5

Precipation 0 -11 5 - -15 >3 -10 >2 -5 -

Humidity
0-60% -10 5 -10 0 >5 <-5 10 <0 10 <0
61-80% -15 0 8 0 -15 <5 - - -15 10

81-100% <-10 0 0 -8 -7 >3 <0 10 0 -

Wind Speed
0-10 km/h 0 - - 7 <-5 >5 - - - -

10-20 km/h - 0 -12 - - -

>20 km/h 8 -3 7 0 10 <-5 . . . .

Pressure
<99.5 kPa - - - - - - - - 3 -

99.5-100.5 kPa - - - - >2 -15 <-10 - 0 -15
100.5-101.5 kPa - - - - 10 -15 10 -15 >3 -15
101.5-102.5 kPa - - 10 - - - - - - -

>102.5 kPa -15 10 - 10 -15 10 -15 10 -15 >0
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TABLE 1 (CONT'D)

Ottawa Quebec Saint Summerside St. John's

John
Max Min Max Min Max Min Max Min Max Min

Cloud Cover
0% -15 2 -15 >-5 -15 >0 -15 >-5 -15 0

10-50% -15 0 -15 0 -15 >0 -15 0 -15 0
60-90% - - - - - - - 0 -15 0

100% 0 - 0 -15 0 -15 0 -15 0 -15

Fog 0 -12 0 <-12 0 <-10 0 - 0 <-5

Precipation 0 - -7 - 0 - 0 -15 0 -

Humidity
0-60% 10 0 10 0 -13 0 10 <0 -15 0
61-80% <-8 10 -15 10 <-7 >0 -15 >0 <-10 0

81-100% 0 -15 0 -15 0 -13 0 -15 0 -15

Wind Speed
0-10 km/h - - - - -12 - -15 - - -

1C-20 km/h - - - - - - - - 10 -15
>20 km/h - - - - - - - - - -

Pressure
<99.5 kPa - - - - 0 - 0 - 0 -

99.5-100.5 kPa 0 -15 0 - - - 0 - - -

100.5-101.5 kPa 3 -15 - - - - - - -

101.5-102.5 kPa - - - - - - - - - 10
>102.5 kPa -15 >0 -15 >-3 <-8 >0 -15 - -10 -
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TABLE 1 (CONT'D)

Cambridge Bay Iqualuit Baden-Soellingen

Max Min Max Min Max Min

Cloud Cover
0% -15 >-5 -12 - -15 >0

10-50% 10 0 10 0 -13 >0

60-90% 10 - 10 - - -

100% -3 - 0 10 0 -15

Fog 0 10 - 10 <0 10

Precipatlon -10 10 <2 10 0 -15

Humidity
0-60% 10 5 10 <0 10 <0

61-80% 10 <0 - 0 - 0

81-100% <2 10 0 10 - 10

Wind Speed
0-10 km/h - - - -2 <0 8

10-20 km/h - - +10 -15 >2 -

>20 km/h - - <-3 10 8 -2

Pressure
<99.5 kPa - - - 10 - -

99.5-100.5 kPa - - - >5 -10

100.5-101.5 kPa >5 - - - 10 -

101.5-102.5 kPa - - - -

>102.5 kPa -15 >3 -15 10 <-5 10
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ANNEX A

PERCENTAGE OF TIMES AT WHICH EACH EVENT OCCURRED VERSUS

TEMPERATURE FOR WEATHER CONDITIONS AT 13 LOCATIONS

Figure A-I (a) Cloud Cover for Vancouver

(b) Fog and Precipitation for Vancouver
(c) Relative Humidity for Vancouver
(d) Wind Speed for Vancouver
(e) Atmospheric Pressure for Vancouver

Figure A-2 (a) Cloud Cover for Prince Rupert

(b) Fog and Precipitation for Prince Rupert
(c) Relative Humidity for Prince Rupert

(d) Wind Speed for Prince Rupert

(e) Atmospheric Pressure for Prince Rupert

Figure A-3 (a) Cloud Cover for Calgary

(b) Fog and Precipitation for Calgary
(c) Relative Humidity for Calgary

(d) Wind Speed for Calgary

(e) Atmospheric Pressure for Calgary

Figure A-4 (a) Cloud Cover for Winnipeg

(b) Fog and Precipitation for Winnipeg
(c) Relative Humidity for Winnipeg
(d) Wind Speed for Winnipeg
(e) Atmospheric Pressure for Winnipeg

Figure A-5 (a) Cloud Cover for Toronto

(b) Fog and Precipitation for Toronto

(c) Relative Humidity for Toronto
(d) Wind Speed for Toronto
(e) Atmospheric Pressure for Toronto

Figure A-6 (a) Cloud Cover for Ottawa

(b) Fog and Precipitation for Ottawa

(c) Relative Humidity for Ottawa
(d) Wind Speed for Ottawa
(e) Atmospheric Pressure for Ottawa
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ANNEX A (CONT'D)

Figure A-7 (a) Cloud Cover for Qu6bec
(b) Fog and Precipitation for Quebec
(c) Relative Humidity for Qu6bec
(d) Wind Speed for Qu4bec
(e) Atmospheric Pressure for Qu6bec

Figure A-8 (a) Cloud Cover for Saint John
(b) Fog and Precipitation for Saint John
(c) Relative Humidity for Saint John
(d) Wind Speed for Saint John
(e) Atmospheric Pressure for Saint John

Figure A-9 (a) Cloud Cover for Summerside

(b) Fog and Precipitation for Summerside
(c) Relative Humidity for Summerside
(d) Wind Speed for Summerside
(e) Atmospheric Pressure for Summerside

Figure A-1O(a) Cloud Cover for St. John's
(b) Fog and Precipitation St. John's
(c) Relative Humidity for St. John's
(d) Wind Speed for St. John's
(e) Atmospheric Pressure for St. John's

Figure A-11(a) Cloud Cover for Cambridge Bay

(b) Fog and Precipitation for Cambridge Bay
(c) Relative Humidity for Cambridge Bay
(d) Wind Speed for Cambridge Bay
(e) Atmospheric Pressure for Cambridge Bay

Figure A-12(a) Cloud Cover for Iqualuit

(b) Fog and Precipitation for Iqualuit
(c) Relative Humidity for Iqualuit
(d) Wind Speed for Iqualuit
(e) Atmospheric Pressure for Iqualuit

Figure A-1 ' , )  Cloud Cover for Baden-Soellingen

(b) Fog and Precipitation for Baden-Soellingen
(c) Relative Humidity for Baden-Soellingen

(d) Wind Speed for Baden-Soellingen
(e) Atmospheric Pressure for Baden-Soellingen



A-3

rime ( ) Time (Z) ____

at. _00
0

0 0

CI 4 C..., 0x V 0  ... -01
0

0 0

0 0 00000
O0 0

O 0 0O 00-0 000 00000000

000 0
0000

-15 -o - 0 5 1O -,s - -o -5 a , 1O
Temperature (Deq.C.) Temperature (Deg.C.)

Timoe (%) Tim ,e (Z)_.

0 00 000 000 
00000000

0 0000 0 0 0

20 00 0 0 0 0 0 0 0 0 0

0 Cl- C.-I60-90 20-0 O0 4C. o

.0 0

0 0 0

0[ 1

0
0 C ett Cvtr 00-OOt 2 1.4 Cve~ IOU

; _ -5 a a 0 5 05

Temperature (Oeg.C.) Temperature (Deg.C.)

Figure A-i (a) Cloud Cover for Vancouver



A-4

Time (Z)
100 0

Fee

0
600

400 0000 000 0
40 0 000 00

20 0 0000

Temperature (Oeg.C.)

Time (2)

0

000

00

to e

Tim (X)I

30 
Preipta ion 000 00

S

10. IF 01Q

80

0 X__ ___ ___ ___ ___ ___ ___
-15 -10 45 0 S 10

Temperature (Oej.C.)

FigurerA-(zlng LPp i l

Time (2)

10 P@rmlpIttfs.

* 00000

* oo

to o

* 0

.. ._87' .** .

Temperature (Deg.C.)

Figure A-I (b) Fog and Precipitation for Vancouver



A-5

Tim. (2)

0

40 0
00 Relative "wen0ity 0-e

0 0
20 0

0
0

to 00000000000

-15 -10 -50 0 5 10

Temperature (Deg.C.)

Time (2)

0 Reltive 1"Idity 6i-am

0
0

00

0 000000000000

-15 -1O - 0 5 10

Temperature (Deg.C.)

Time (2)K

000000
So- 0 000 1

0 0

0
400

010

00oo O

00 Relative Hilmlity a1-IomI

-15 -to -9 0 5 10

Temperature (Deg.C.)

Figure A-i (c) Relative Humidity for Vancouver



A-6

Time (2)

0 00
40 000

0 0 0 00
0 0

40 00 0 0
0 00

0 000
20 o

Wind Speed 0-10 ka/h

01
-15 -to 0 3 to

Temporature (Deq.C.)

Time (%)

60 0

000
01

20

Wind Spad >20 km/h

Temperature (Deg.C.)

Time (2)

40

0 0
2O0.

0 0200

0 000

100 O oooto- ~ 0 00 00000

01
-15 -10 -5 0 5 to

Temperoture (Oeg.C.)

Figure A-i (d) Wind Speed for Vancouver



A-7
lie. (Z) T i I .! C ii)

I.r

0 -- 0 A t - l 5 I. P r r . l.b - 0 0 .5 IS P.

• 0
Ate *~i Or.SWr 490. kft 

0 0O0

0 0 0 0 0 0

0 02 0 0 0 00 00 0 0 0

0 00

0
O

0
0 0 000000

0 0 00 000

0 
0o t-15 -10 4 0 5 10 -15 10 4 0

Temperature (Deq.C.) Temperature (Deq.C.)

TTee_i

0 At-veft-i Pesyre >102.5 kP.

40 0 00
1 000 000 000 000

0 000000

I -- 05 -1 -0 .I 5 10
Temerture (e r.C.)

Figure A-1 (e) Atmospheric Pressure for Vancouver

Figure-i (e) AtmosphricPr



A-8

Time (l) Time (2)

Oo 00 cJlo Covr an oO1- 00000 C."4 C.,- 10-wo

0 000 4.0 0 0

0

00

to0 0 20

000 00000000

. . . .. 0000 000-000 0
-13 -t0 -S 0 S to -15 -10 - a 5 10

Temperature (Doeq.C.) Temperature (De.C.)

Time (S)

Tim () 00000000

330 00 0
0 0 C..P 0.Ool 00

20000 ooo000 00 0
0 00

0 00
O00 0

0 0000

tO 0 0

- 0 --to -5 0 ' to
-15 ' -10 " a 5 10 Temperature (0*g.C.)

Temperature (Deq.C.)

Figure A-2 (a) Cloud Cover for Prince Rupert



A-9

Time (X)

30 or" 0
00 0

0 0000 000 0
0. 000

to- 0 0

0

-18 -to 4 0 5 0
Temperoture (Deg.C.)

Time (X)

-OF 0a000.

30 Precpltation

20'-
•O0

SOL

1 01 to

00

-,s -to -5 0 5
Temperature (Deg.C.)

Fro.m1 LiquidO

Time (X)

40 000
o0

N Prelpitatlm 0 0

* 0

0

II

to 0

-15 -10 -6 0 5 10
Teperature (Oeg.C. )

Figure A-2 (b) Fog and Precipitation for Prince Rupert



A-10

Time (X)

30 0

0 0 Relativo Ikalldlty -4
0

20-0 0 0
00 00

°
00

100 0
0000000 000

0
-1 " -10 -5 0 5 10

Temperature (Deg.C.)

Time (2)

0
4.0 0 0 0

0 O0
0 00

0 0 0000 0000 0

00 000

20 0 0 00

1o Relative Humidity Bi-=

-5 -10 -5 0 5 10

Temperature (Deg.C.)

Time (S)

80 0

0
0 00

10 000 0 0 000 0 0000
40- 00 0

0

Relative Humidity 81-101
200

-19 -10 -5 0 5 10

Temperature (Deg.C.)

Figure A-2 (c) Relative Humidity for Prince Rupert



A-1 I

Time (S)

00 0 0 0 00 0 Oc CO

O 0 0 0

40 0 0 0

0

Wind Speed 0-10 kM 00 0

20-0 0 0

-is -10 -5 0 5 10
Temperature (Deg.C.)

Time (s)

0

0 0000

40 0 0 0 00000 000

0

20

20wind Spe 10-20 ha/h

-15 -10 -5 0 5 10

Temperature (Deg.C.)

Time (K)

40 00 0

30Wind Speed >20 kw/h 0O0 00
2D 0

0

10 0 0 000

10 00 0 0000

-;5 -10 -5 0 5 o

Temperature (Deg.C.)

Figure A-2 (d) Wind Speed for Prince Rupert



A-12

Time (2) Time (2)

0 Alii-Dlel Priwri a$. kP 0 0 000 0 0 00 0
O 0

0

So
0 0

10 0 000 O0 0 0

0 0 0 15 00 0 000 000 0

000 0
Q 0 000 0

-IS -10 -5 0 10 -15 -10 -50 5 0

Temperature (OeS.C.) Temperature (Deg.C.)

Time (x) Time (X)

0

40O Oo0

000 0 0 00 0 00000000000 
00

00 00000

20 0- 020 00 0000000 00 000 00

200

Atel© Pr 1.o 10. 5-101.5 1e10 10 Atmoee rl© Pee..u.r 101 .- 10.5 ste

1©

-15 -10 -5 0 5 10 -15 -10 .5 a 5 t0
Temperature (Deg.C.) Temperature (Deq.C.)

Time (2)

00

00 000
20 0 0

0 00 00 000 00

Atmeeric Pr..ggre ,l2.S St

-15 -to -5 0 5 10Temperature (Deg.C.)

Figure A-2 (e) Atmospheric Pressure for Prince Rupert



A-13

Timo e ) Time (1)It 00

0 0
0 0 0 000000

4 0 0000000 000000000
i 0 0 00

0
00 0000 0

40 0000000 -

-IS -1O -0 O I 0 0 S to
Temperature (Dog.C.) Temperature (Cog.C.)

Tiee (%) Time (X)

00000000000

40 00000000000000000000000 

0 0000000000000

0 0 00 0 0 00 0

cled .4 , so-100 Cllmd ICatr 100I

4,- a -9 t ; " ,o -\t 0 -46 " a '
Temnperature (Doeq.C.) Temperature (Deg.C.)

Figure A-3 (a) Cloud Cover for Calgary



A-1 4

4 00 0 0 o

0 0 00 000

0 0 0 00

00
?21. -

Temperoture (Deg.C.)

T ime (X)

40-

00

S 0

I. 000000

*-15 -10 -5 0 S 1
Temnperoture (Oeg.C.)

LI~i



A-15

I T~1iiie ( ) 000

So

60 Relative Humidity O-SM 000000

0

0
40

00

o0

20 000000000000

-1 5 -0 -5 0 5 10

Temperoture (Deg.C.)

S 00 00000000000

0

Time MX

00000

0

20.o

to- Reloti. Humidity 1-1O 0°°°o°

- -0 -5 0 ' ,O
Temperoture (Deg.C.)

Time () RelativeHumidityforCalgary

40 0000

00 00
0 O0

00
O0

200

0 0
Relative HueidIty 8l-1006 0000000

I, ,___ _ __ __ _ __ __ _ ___._

-15 -,0 "5 0 S ,TO
Temp:erature (Deq.C.)

Figure A-3 (c) Relative Humidity for Calgary



A-16

i~me (%) ________________

40-

0000 0 0
0

50 0 0
0000

20 000

W ind Speed 010 k m/h

-15 -10 -5 0 5 10

Temperature (Deg.C.)

T;me (X)

40 000000000:0 0
30-0

20-

Wind Sped Spe20 0/n

10

-15 -10 -5 0 5 10

Temperature (Deg.C.)

TFme_()_____________________________

40 00000000

0
00

~00

O000000000
O

1: i - . -1 -, 10i .

Figure A-3 (d) Wind Speed for Calgary

*--. .,, ww~m , m m mlmm mlEl~llll~ ] m, ~ i mm m . ..



A-17

rime (x) Time (X)

12 0000000
2 0000 00 0

00

B 00 0000
000

0000(0 00000000000 000 00O0

4 000

0 1A t- .P h , i, P e os s u re < " .5 k P * 
A te cog e el P re s e n c e " .5 - 10 .5 f

-15 -10 -5 0 C 10 -ii -10 -5 0 3 to
Temperature (Deg.C.) Temperoturo (Dog.C.)

7;me (X) Te ()

00 -0 0 0 0 0 0. 0 C O 0 0 0 0 0 0 0 0 0 0

30- 00 
°o0000 

0°o° 
OO0oo ooo 

0 0 0

20 0

000 20-

to Atlop ei Pr....rt 100.C101,5 O 10 AIIwp0.,io PP0,.u. 101.5-102.5 kf

0 - . . , 0
-,5-6 0 0 -is -10 -5 0 5 IQ

Temperoture (Deg.C.) Temperoture (Deg.C.)

'-me (X)
0000

0000Atmll*. P'.ll.'. >102.5ke

0
o

201. 
0 0000000

0000000

1oi  0000000

-15 -10 -5 0 5 10
Temperature (Deg.C.)

Figure A-3 (e) Atmospheric Pressure for Calgary



A-18

Time (1) Time (S)

0
10.0.000C- .,O000 0 0 000 00 0

000.0 0 00 0000 0 00000

0. 0 000 000000000 0

00 0 10

2.5 ci.". co-,. 1o-emt

-15 -10 -3 a 10t -15 -t0 -5 0 5 10
Temperature (Osq.C.) Temperature (Deg.C.)

Time (X) T ime (S)

30 00 0000 000 000000 0 000 00000 0~ 00000 000 00 00 000000

200

0*

-is -t0 -5 0 10t -tO -tO 45 a 5 t0
Temperature (Oeg.C.) Temperature (Deq.C.)

Figure A-~4 (a) Cloud Cover for Winnipeg



A-19

Time (Z)

0

40-
0000 0 0

0 00 00 0oo0

20 000 00000

0
Fog

-15 -10 - a 5 10

Temperature (Deg.C.)

Time (2)

40

30- 0*0S 0

*.see

Pro¢ipitoI ion

-15 -10 - 0 t

Temperature (Deg.C.)

Frozen Fro~sial Liqui4

*0 0
Time (X)

0 A,

-10 -10 -3 * 5

PrF)ipiltionf
*

~*000O00
10

00

0*

-,s -so -S o s 5
Temperature (Deq. C.)

Figure A-4J (b) Fog and Precipitation for Winnipeg



A-20

Time (2)

0
oo0

40- 000
0

30- Relative Humimdity 0-41OX 0 0

20 0

10- 0

0 Oo0oQ0000000
0 0

-15 -10 -5 0 5 10

Temperature (Deg.C.)

Time (X)

0 0

0 0

40 000 0 0 0 000 0 0 0o0o 00000 0o00

20-

Relative Humidity 41-

-15 -10 -5 0 5 10

Temperature (Deg.C.)

Time (X)

Go- 0000000000000
* 0000"

0
0

40-
0

0
00

eRlative Humidity I-1000

-15 -10 -9 0 5 10
Temperature (Oeg.C.)

Figure A-4 (c) Relative Humidity for Winnipeg



A-21

Time (2)

I5s 0 0 00
00 00o 0 0oo

0 000 0
0 00 00 0 0

to 0

5. Wi nd Speed 0-IC kA

-5 -o -5 0 10

Temperature (Deg.C.)

Time (Z)

0000000000 000000000000000

20.

Wind Speed 10-20 km/h

-15 -10 -5 0 5 0

Temperature (Doeg.C.)

soTime (%)

00000000000000000000000 
0

40

20 Wind Speed >20 km/h

-15 -10 - 0 5 to

Temperature (Deg.C.)

Figure A-4 (d) Wind Speed for Winnipeg



A-22

Timew (Z) Timew (Z)

4Ateofllt-rl Prolrl..l loJAI.,,I O05~S 0 0

0 10 10 0 000000 000000000

0 0000000 0 0 00 0
0

000 0 0 0 000 S 0 000 Atwopkeri Pr r* e. 0.3

-15 -to -& 0 5 -is 4 01 9 1Temperature (Oeg.C.) Temperature (DegC.)

Time (2) Time (1)

4000 
0 000

0000000000 000000 0 0000000

01
Tep0.t r ( g. . T00e t r 000 000 C .) 00

20 0

0200o00o000000

10- Ato..pA~rI. Pe*.,,* 100.5-101.3 koP Atm.oriqi Pee.,.. 101.5-102.5 6.,.

o  
0

00 -0 0 -10 - 5
Temperature (Oeq.C.) Temperature (Deg.C)

Time()

3- 00

0 Atsph.er P1.0-0 for102. nPn

0

00~ 0000 0 0

0o 0 0

1000

C -IS -10 -5 0 5 t0

Temperature (Doe.C.)

Figure A-14 (e) Atmospheric Pressure for Winnipeg



A-23

Time (1) 1ie. (X)

00 0

OO00 000 0CI..d 40 0 0 ciw Go" to-a

0 0 0
00

000 0000 0000 0 0000
00000000 000000

-is -to -4 0 10t -15 -t0 46 0 1 10
Temproture (Deg.C.) Teeperature (Oog.C.)

Tinto (X) Time (3)

000000 0 00000 o 00030 0 0 00 0O0 0 0 O

000
° °

0 
4

0- 00 00 0 0 0
* OoO 0o

0000

Cle.E Coe. I0- 0O 
O

©o4 I

10CO o 0 000 0 Clow# C.~e 10110

-ts -to 4 10t -13 -to a 0 0t
Tomporature (Dog.C.) Temprature (De.C.)

Figure A-5 (a) Cloud Cover for Toronto



A-24

Time (Z)

40- 000 0

0000 0 0 00 0000

00
00- 0020- o o o

to-

01
-15 -10 -5 0 5 10

Temperature (Oeg.C.)

i me

TimT ()

002-•
0 0 00000

10 T 0

e e e e e e 0  1 .03 0 C 0 .. . .

-;5 -o -5 0 5 ' 0

Temperature (Oeg.C.)

Time ()

***

~*o
•5 0 0oo00000

Temertue (eg0.

Figur A-5 b) Fo and reciptato o oot



A-25

0

Relative Humiity 0- 0
0

20 0

10 00000000 00000 00O00

-15 -10 -5 0 10

Temperature (Deg.C.)

rime (z)

60' 0 000 00000 0~000

40 0 0000000 0

010
20Relative WHimlSlty S140

-15 -10 a_ 0 5 10

Temperature (Oeg.C.)

Time ()

0
0

0 0

40 
0 0 000

0 000

20 0
Relative Humidity 81-100

-15 -10 -5 0 10

Temperature (Deg.C.)

Figure A-5 (c) Relative Humidity for Toronto



A-26

Time (Z)

Is. 0 0 00
00 00

t0 0o

0

5 aWind Speed 0-10 kmA

-15 -10 -5 0 5 10
Temperature (Deg.C.)

Time (X)

oOo o0 o
O 

0 0
0 0000000 0 000000 00

0
30-

20-

Wind Speed 10-20 tma/h

10'
-IS " -10 -5 0 5 10 ,

Temperature (Deg.C.)

Time (X)

000000000 0

40-

20. Wmnd Speed )20 kWit

0
-1 " -10 -5 0 5 10

Temperature (Deq.C.)

Figure A-5 (d) Wind Speed for Toronto



A-27

Time (2) Time (2)

At-wftrls Pr..ur. <99.5 k1 0 0
0

30 000 0 000

10 00 000

0 0 0
0

1 00 00000 0 000 0 0
00 0 A1W .e POr 99.S-100.5 kft

-15 -10 -5 0 5 10 -15 -10 -3 a 10I

Temperature (Deg.C.) Temperature (Deg.C.)

Time (2) Time(2

3000 00 0 0000 000 0 40-00 000000 0 0 o000 00 00

20 0 0 0 0 00 0 0 000 0 0

0 I 10 Atm peeic Pres.- 100.5-101.5 lkPa -0

-5 -0 -5 0 5 10 -IS -10 -3 a 5 10

Temperature (Deq.C.) Temperature (Deg.C.)

Time (2)

0
40 00 AtO trrl P2-6 r102.5 k k

0 0
3000

20 0000
00

100 00 0000000

--5 -10 -5 0 S 10

Temperature (Deg.C.)

Figure A-5 (e) Atmospheric Pressure for Toronto



A-28

Time (X) Time (1)

00 0O Ci.e Ce,,*, tO-a0

0 we Cover a 30 00000 00 00000 OoO0

000 0 0 0 0000

00k 0000
0 000 0000000 0000000

-is -10 -I O-O t to
Temperature (0o..C.) Temperature (De2.C.)

Time (s) Time (X)

00000 0 00oOO000 00
o

0 00 0
0

0
0  

00000 
0
000 0 0 00 40000000

n 000
00

c tere a"., so-=2 cloe epe, IMr

-tO -t0 4 10 t -1S -tO -e 0 a 14
Temperature (Deg.C.) Temperature (DoegC.)

Figure A-6 (a) Cloud Cover for Ottawa



A-29

Ti m
Time (2)

00

40- 0 0 0 00 0000
0 0 0 00000

00
o 00

20 00 0

0
-1 0 -to -5 0 5 10

Temperature (Deg.C.)

Time (X)

T*0erature (0o9.C.)

Frozen Freezing Liquid
*a

Time )

30-

0o00
10 o

IS Pr~p~etlplut.

0

a- a 000a 0  * I
.a a U , .O, *

-15 -10 -3 0 to

Temperature (DoI.C.)

Figure A-6 (b) Fog and Precipitation for Ottawa

SON

*
. . . ... . . . .it -- . .. . i I I I d iI i I l I /Ti m- i (i i)



A-30

Time (X)
0

0

Retive ikmdldty 0-4a0 0 0

0 O0

0 00
30- 0 0

000 0000

-15 -10 -3 0 5 to

Temperature (Deg.C.)

rime (2)

000000
0

50

0 00

0
400 0 0

0
o

0 000 0

30- 00

Relative iM"idity 61-01 0

201
-15 -10 -.5 to 1

Temperature (Deg.C.)

Time (2)

~0
0 

00

30 0000 00 00o Oo 0
o

20

IC Reletivo Hueldlty 31-1001

-1 " -10 - 0 5 10

Temperature (Deq.C.)

Figure A-6 (c) Relative Humidity for Ottawa



A-31

Time (X)

0
0 0000000000 0000

Wind Speed 0-10 I/t

-15 -10 ' 4 a ' ' 0

Temperature (Deg.C.)

Time (X)K

0

00000 0000000000000000000

20-
Winid Spa" 10-20 ko/h

-I " -10 " " " " 0

Temperature (Deg.C.)

Time (Z)

40-

00000 00000000000

20

Wlnd Speed >20 knA
10-

-13 -to - 0 5 0

Temperature (Deg.C.)

Figure A-6 (d) Wind Speed for Ottawa



A-32

Time (X) Time (2)

AtNiseperic Pessure <11.S kPa 0
00

* 000
4 0 0 0

000 0

0 000 00 10 0O
0  

0 00

2 00 00 0 00 0 0000 00000
0

9 00 0 0 O 0000

0 0 0 Ateeqmci. Pr.esur ".6~-100.5 kp.0

-5 0

Temperature (0g.C.) Temperature (Deg.C,)

Time (2) Time (X)

0 000 00 00

000 0000000000000000 41 00000000000000 000000000

20 0 0 
O000

20 0

10 Atese.pA,iC Pr..ere I0g.Sl01.5 SP. Almsaph.ri P.....r. 101.5-102.5 kP.

-15 - "10 -5 0 5 ' I -i5 -10 -5 0 5 10

Temperature (Deg.C.) Temperature (Deg.C.)

Time (2)

0
0 0 lmSNrt PI.IUrC ,102 OP.
0t

00
0

00 00000000
100

0 0

-, -10 IQ 0

Temperature (Oeq.C.)

Figure A-6 (e) Atmospheric Pressure for Ottawa



A-33

T:TI.., (I) 
Tim, (Z)

00
0 0 CIeV. C.- 10-0

0 00
0 

O0
0 0 0 00 000000

000 000000 00 0
0

-1&. -1O 0 ata -13 -to -5 0 a 10

Temperature (Deg.C.) Temperature (Dq.-C.)

nTe (I) Time (I)
40O

0 00000 $ 00

30 00 00 0 0 00 0 0 0 000 0000 0 00000000

0 0 0 0 4 000 0 0

000 0
0

00

o14 00- 40-eM a. CIVA Q.e low

tS '-t0 -5 0 1005-0 3 a & I

Temperature (Deg.C.) Temperature (Deg.C.)

Figure A-7 (a) Cloud Cover for Quebec



A-34

s Time ()

600

F" 0

40 0

0 0000 00
0 0o °

S 0o000 o
o0
00

-1 -10 -5 0 5 0

Temperature (De.C.)

Tim (X)

40, 0.

*0 0 0o

Io PrecIpitation

Temper:ture (D.g.C.)

Froton Froezing Liquid

* 0 0
Time (X)

0 Or Or
SPreipitatn 0 0

* 000

-10 -10 _ 4 0 5 10
Temperature (Oeg.C.)

Figure A-7 (b) Fog and Precipitation for Quebec



A-35

Time (Z)

40- 000
Relative HNldity G-M 00

0 o 0
o

20 0000000000000

10

-15 -10 -5 0 5 10

Temperature (Deg.C.)

Tim (%)

0 0 0000

000 0

20 Rhlative Hmidity O1-S8L

-15 -10 -5 a 5
Temperature (Deg.C.)

Time (Z)

0 0

40-00000 0
0000000 0

0 0000
00

00

-t5 -10 -5 0 5 0

Temperature (Deg.C.)

Figure A-7 (c) Relative Humidity for Quebec



A-36

Time (2)

0 oSo0 0000000000 00000000

00
Wind Spe 0-C Od

-IS -10 -5 0 5 I0
Temperature (Deg.C.)

Time (2)

o00 000 0000

30- 000000 0

20-
Wind Speed 10-20 ke/h

10-

-I5 -10 -5 0 5 10

Temperature (Deg.C.)

Time (2)
0

0 0000000000 000

20 Wind Speed >20 ks/h

0 -15 -10 -5 0 5 10

Temperature (Deg.C.)

Figure A-7 (d) Wind Speed for Qu6bec



A-37

Time (2) Ti ( ) 00

0 0 00

0 0 Is 000 0
000

0 0000 0 0 0 0
0 O0

4 0 0 to 0 0000 -

0 00 0000 00 0

2 0 00 At 'ei. P140u. ".5-100.5 kPe

Ate-pheris Prosmure 09. kQ O00

-I$ -to -5 @ to -15 -10 -5 0 5 1O

Temperature (00.C.) Temperature (Deq.C.)

Time (X) Time (Z)

0 0000000 °0° 0 o
0

000

S0 o 0o00 °00 00 0

o0000 0 00000

20

Ateoephri Preto~ 1o0.5-101.5 P 0 At~ptei. Preur. 101.5-102.5 kPe

to 10

it _________________ 1 0 _J_____________
-15 -0 - ~ 0 5 10 -is -to -3 0 5 to

Temperature (Deq.C.) Temperatire (Deg.C.)

Time (2)

30 O0 Ato.eph-io Frmere *tOS.3 We

00

20. 00

00000 00 0

-t ' -to - 0 5 to
Temperature (DeIg.C.)

Figure A-7 (e) Atmospheric Pressure for Qu6bec



A -38

T eint. 2 i. (2)
000 0

00 0

0 00

0 0 00

00 0o 000
0

-13 -10 4 0 a 1*0 -15 -10 4 0 5 1 0

Temperature (Deg.C.) Temperature (Deq.C.)

i,. (2) Ti.. (z)

00

00 0 s.0 00000

0 00 0 00 0000 000 00000O 00 000

0 0 00- 
0 00

0 00

IS -10 46 a 0 -Is -10 toa

Temperature (Dg.C.) Temperature (Deg.C.)

Figure A-8 (a) Cloud Cover for Saint John



A-39

Time (X)

00 00

40 0 0 000 0

3-Fog 0

20 0
0

0
to 0 0 0

01 0 0o0- ,

-18 -10 -3 0 5 10

Temperature (Deg.C.)

Time (X)

40.

000

20 0 @00

00

Ti m 0 Tot

30Pee 1,1 tot leeo

-IS -o S 0 10
Temperature (Oeg.C.)

* A 0
Time (2)

20 Preelpl tetien * *

* 0

-io" o -, o

Temperature (D~q.C.)

Figure A-8 (b) Fog and Precipitation for Saint John



A-40

Time (1)

00

0 0
0 00 0000

00 0
0

20 O
0 0

10 Rloti'.. Htmidlty 0-4w

-15 -10 -5 0 5 10
Temperature (Deg.C.)

Time (X)

0000000000

40 00
0 0000 00000000 0

Relative Humidity I1-41S

0 . . . . .
-15 -10 -5 0 B 10

Temperature (Deg.C.)

Time (X)

00

0 00 000

o0 000

0
0

0
0 Relative Humidity 81-1002

20 00

00 000

-is -10 -5 a 5 10
Temperature (Deg.C.)

Figure A-8 (c) Relative Humidity for Saint John



A-41

,srn (%)

0
00

0 
0

0 0000 00000
00 0 00

t0 0 0 00

Wind Sped 0-10 Im/h

S -;S " -1 " -5 0 5

Temperature (Deg.C.)

rime (%)

00000 00000000000000000000
30

20-
Wind Speed 10-20 kP/h

10-

-15 -10 -5 0 5 10

Temperature (Deg.C.)

Time (g)

0 0 0000 000000 000 0 000000

O0 0

40

Wind Speed >20 ke/h

20

-is -10 -5 0 5 10

Temperature (Oeg.C.)

Figure A-8 (d) Wind Speed for Saint John



A-42

Tree (2) Tm
-25

000 20 0

000 
0 000 0

0 0000 0 0 000 0000
00 0 00 000 1

0

0 0 At"S~PhliC P.ssure 90.5,100.5 kPo
At-ee.p.r P ... ".5 kOe 00

-1 5 -i0 -5 0 10 -IS -10 -5 01 10
Temperature (Deg.C.) Temperoture (Deg.C.)

Time (%) Time (2)

3000000)000000 0, 00 0 000

0 0 00 0 030000000000000 00 00 0
400

00 40 0

20

20

Ate.oft., P,-..r-,. 0 101.5 kPo
Atos-p rit P,.ur. 101 5-102.5 kPq

10 10-

-15 -10 -5 0 5 10 -s -10 -5 0 5 10

remperoture (Oeg.C.) Temperature (Deg.C.)

Time (X)

00000

00 0 0
020 0

000000 0000000000

10 0 O0

AtI-e Orie Pr..... 1102 S OP.

-15 -10 - 0 5 10

Temperature (Oeq.C)

Figure A-8 (e) Atmospheric Pressure for Saint John



A-43

T ,me (3) ri me (3)

0 0
0 0

I0 0 0 40. 000 0 Cl vt i0-em

0
0000 U 0

00 00
50 000000000 0000000 0 0 

00 000000

000 0 0

00

-IS -10 a to I -13 -10 -5 0 5 IO

Temperoture (Oeq.C.) Tmperature (Deog.C.)

Time (2) Time (X)

Is. 00 00 0 00 0000 0 0 0 0a 
000 

0 00 00 0 0

-Q 000 000 00 0

0

i 00000000000 00O000 0O

10 00 0 000 c c~ lo0

Is -1* -5 0 3 IQ -IS - 0 4 0 a O

Temperature (Deg.C.) Temperature (Deg.C.)

Figure A-9 (a) Cloud Cover for Summerside



A-44

Time (X)

0
40-

0

00000

0 0 0
0

0
20-

0 0

0 000 0 O0 Fog

0 0

-15 -10 -5 0 5 10
Temperature (Deg.C.)

sTime (Z)

T-ol

t O Preiptaio

01

01l -;- ; ' ; ' ; ' ,
-5 -10 -5 0 5 10

Temperature (Oog.C.)

Frozen Freezing Liqid

Time (2)

4C
e

******** Precipitotion

*

20 ** 00o
300

*o*
0*

; -0 " * * * "
-3 -0 -3 o 3 to

Temperature (Deq.C.)

Figure A-9 (b) Fog and Precipitation for Summerside



A-45

Tim (X)

30 0

o0

o0

000 0 0 000 0

000

-15 -10 -5 10

Temperature (Deg.C.)

Time (X)

00
0 00 0 Relative HuMidity 81-4M

000o

400 00000000

0

-15 -10 " 0 5 10
Temperature (Oeg.C.)

Time (%)

0

Go. 
0 0

0

40 0 0 000 0 0000

0000 O00

000000000

Relative Humidity S1-I00C1

-13 -10 5 0 5 IC
Tempeature (Deg.C.)

Figure A-9 (c) Relative Humidity for Summerside

• "' ' m'"m ml limm llil mli mamiMen.



A-46

Time (Z)

I5 0
0

0 00
00 0 0

10 0 0 0 000 0
0 00 0 0

000 0

Wind Speed 0-10 kh

-15 -10 -5 a 5 ,0
Temperature (Deg.C.)

Time (X)

0

30 0000000000000 000000000

20-

Wind Speed 10-20 km/h
10-

-1S -10 - 0 5 10

Temperature (Deg.C.)

Time (X)

o000000000000000000000000

40-

20- Wind Speed >20 ka/h

-13 -10 -5 0 3 10
Temperature (Oeg.C.)

Figure A-9 (d) Wind Speed for Summerside



A-4 7

Time (2) Tim (Z)

0
00 200 0

000 000 O
000 0 Is 000 00 000 00

00 0 00 to
0 0 0

00 00
Atmompheric Pros.~ <n.5 k0 At-pO..i¢ Pr-..,. ",S-108.5 kP.

. I o
-I t 9 0 5 10 -1S -10 -3 a S 10
Temperature (Oe .C.) Temperoture (Deq.C.)

Time (2) Time (2)

400000

0 0 0 00 0000000 0

00000 0 0000000000 0000

20
20.

10Atle rI. P;a100.5-101.5 OP. A ;ati p* PrSilUr* 1013-102.5 Pe

-15 -10 -5 o 5 IQ -is -to -0 0 t
Temperature (Deg.C.) Temperature (Oeg.C.)

TimeO ()

00
00000

20
0

000 00

0 0 O00O000 00

AtfSpO.ri¢ P r , 2 kPe

-1S -10 -5 0 5 1O

Temperature (Oeg.C-)

Figure A-9 (e) Atmospheric Pressure for Summerside



A-48

Time (S) 
TI. ()0

00 C I l €ever 09 00 1 vrI* 0 00

000
00 CCI-i C.- 005

4- 0 0 0 30- 0

000 20 0

2 0 0 0 0 000000 15O 0000000000

~ -10 10 -5 10 30 0 5 10
Temperature (Oeq.C.) Temperature (Oeg.C.)

Time (2) Time (X)

0

00000000000 0 00 000

000 000000

0 r0 00

i2000000

-15 -10 -9 5 10-I -10 -5 0 10I
Temperature (Deg.C.) Temperature (Deg.C,)

Figure A-10 (a) Cloud Cover for St. John's



A-49

Time (2)

0000

40- Fog 0 00 0000 0

0

20o
0

0 00

0 0. 0 0

-15 -0 -S 0 s 10

Temperature (Oeg.C.)

Time (2)

Precl pit atio

-is - s to 01
Temperature (Oeq.C.)

Frozeni Freezing Liquig

Or0 0
Time 2

40-* *

* *e

30 **0000 0
0

20 * Prpltt

Tomperature (Oeq. C.)

Fiur - p o n recipitation St0oh

t O0 °

Figur A-10(b) o ndPeciptaio St oh'



A-50

rime (2)
30 o

0 0
0

Reltivo Humidity 0-01

20 0
0 0

00 000

10- 00 00 00
00 0
00 0

0~

-15 -10 -5 0 5 10
Temperature (Deg.C.)

Time (2)

000000 ReiOtive Humldilty l1-sox

Qo
0

40- 0
0

0 0 00000000000

20-

-15 -10 -5 0 5 to

Temperature (Deg.C.)

rime (2)

so °°O)

0 0

00

2 000 ROW. Humidity 81-1000

00
00000

-I5 -10 -5 0 5 to

Temperature (Deg.C.)

Figure A-l0 (c) Relative Humidity for St. John's



j . .. . : .... . . II I I I . . . . . . . . . . . .

A-51

Time (%)

10. 00
0 0 0 0
000 0 00 00

000 000 00 0

0
0

Wind Sliod 0-10 ko/h

11
-15 -10 -5 a 5 10

Temperature (De9.C.)

Time (1)

0
30- 000 0 0 0

00

0 0 0000 00
0000 00020

000

0 Wind Speed 10-20 km/h

10-

-15 -10 -5 0 5 10

Temperature (Oeg.C.)

Time (%)
l0(

80 0
000

60 0000 00 0000000000

40-
Wind Spoed >20 k./h

20

-15 -10 -5 0 5 10

Temperature (Oeg.C.)

Figure A-10 (d) Wind Speed for St. John's



A-52

Tim. (2) Time (2)~25
0 0 00

00 2 00 0 00

0 0 00
Ia 0 00

0
0 0 to

0 000 0 AtweepheriC Pr02ur. 99.5-100.5 kPa

5 000

0
AtmN*PPrlI Pro**url (Il. S ~ 0

-15 _10 -5 0 5 10 -15 -10 -5 0 5 to
Temperature (Deg.C.) Temperature (Deg.C.)

;me (M) Time (2)

44000 00
00 0 O 00O0

'0 0 000 0 0 00 0 0
0 0000 0 00000000000 0

200

Ataterit P-oure 100.5-101.5 kP4

Al~b*fe~ P .es~ur101.5-102.5 hP.

10 10

-15 -10 -5 0 5 10 -IS -10 -B 0 10

Temperoture (Deq.C.) Temperoture (Deq.C.)

Time (2)

20.
0

00
0

0
Is. 0

10 0 000 0 0 0 0 000So

AIIi 
P-eeo0e 5 

0 . 5 k10

-;, -to -3 to " ,

Temperature (D9.C.)

Figure A-10 (e) Atmospheric Pressure for St. John's



A-53

Time (X) Tie (2)

0

0 0 0 000 000

0 0 00 0 00 0 00 00

00 00 0 000 00
0 00 0 0

-is -0 -" 5 a 5 ' 0 -is -10 -5 0 s to
Temperature (Deg.C.) Temperature (Deg.C.)

Time (X) Time (X)

0[0 0 o0000000
000000O0 0

00

00000000 0000000000

20 ClC~d Cer. 1CM 0

0 -is -10 -5 0 5 10 -is -IC -5 0 S 10
Temperature (Deg.C.) Temperature (DogC.)

Figure A-II (a) Cloud Cover for Cambridge Bay

L p I



q A-54

T me (X)

0
30-

0
0 0 0

0 0 000 0

00 0 0 0
0 l 0 0 0

0

-IS -10 -5 0 5 I0

Temperature (Deg.C.)

Time (X) _____ ___

0 *0@.
30 .0.

200

I0 Precipitatioh

0 I -1 -i 5 t
Temperature (Deg.C.)

Frozen Ireezing Liquid

* a 0
Time (X)

40-

30

**

20- 0000

*0 Oo
10 Preclp tatoI 00 0

3 0

-IS -to -5 0 5 10

Temperature (Deg.C.)

Figure A-11 (b) Fog and Precipitation for Cambridge Bay



A-55

Time (X)

is 0

.Relative Nueldity O-O

to.
0

00

0
000

0O

-15 -10 -5 0 5 10

Temperature (Deg.C.)

rime (2)

Go- 0
0 0

Relotive WMn(dfty 61-8M 0
0

40 0

0
0

0
20 0000000

0000 0000

0
0I

-15 -10 -5 0 5 10

Temperature (Deg.C.)

Time (2)

100 
X

0000000000 00000

00

000 0
0

Relative Humidity 81-10Ojl
0

40-
0

00

201
-15 -10 -5 0 5 10

Temperature (Oeg.C.)

Figure A-11 (c) Relative Humidity for Cambridge Bay



1 _ . _ _[ Ii I , -

A-56

Time (Z)

0
0 0 0 00

0 0 0 0
00 0

0 0 0 0 0 0
10 0 0 00

0 0

5- Wind Sped 0-10 kI/h

-IS -10 -3 0 5 10

Temperature (Deg.C.)

Time (%)

40- 00

0
0

000000000 000000000000

20-

Wind Speed 10-20 km/h

10-

-15 -10 5 0 5 10O
Temperature (Deg.C.)

Time (1)

Go 00000000000000000000000

O0

40

Wind Speed >20 km/h

20

0
-I -10 -5 0 5

Temperature (Deg.C.)

Figure A-11 (d) Wind Speed for Cambridge Bay



A-57

Time (Z) Time (x)

4 0 0 0

15 00000 O0
3 00 0 00 00 0 00 0 0

000 00 00

2 0 0000 0 0 00000 00 0 0

At-p.lri Pr-..r. <e9.S kP. 0 00 At lee.p ric P-mrrs 99-5-100.5 Wit

-IS -10 .5 0 5 10 -I3 -IS -5 0 5 l10

Temperature (Deg.C.) Temperature (Deq.C.)

T;me (%) Time (X)

000000 40 0000000000
0 00

00 0 00 000
0000 00 0 0

0 0o00
o

200

At-Oph.ri. P .. ur. 100,5-101.5 kPo Ate.hpferi Pr .... r 101.-102.5 kPo

-15 -10 -5 0 0to -l " -10 - 0 5 10

Temperature (Deg.C.) Temperature (Oeg.C.)

Time (X)

0 0
I 0 0

1 0 0 01
00

100
0000

0

00

01 00000 0

-is -10 -5 0 5 10

Temperature (Deg.C.)

OP

Fiur -I e) Amophrc rssr fr abrdeOa

O O



A-58

Time (X) Time (2)

30-

CCed ... OX 0-0 0 0
*00 Cu0ro00

0 0

00 0 0 000 00000 0

00 00 0 0 0 00

00 00 0

-15 -in -5 0 5 10 -1 " -10 -" 0 " to

Temperature (Oeg.C.) Temperature (Deg.C.)

Time (2) Time (X)

000

0000 0000 00
40 0 0 0 004- 0 00 000 00000000 0 0
o0 0

0
Cl20 Co.r I0 0 0

Tempernture (Oeg.C.) Temperature (Deg.C.)

Figure A-12 (a) Cloud Cover for Iqualuit



A-59

r0i me (X)

3050 0 00

000 0 00 0

20 00 0000 0 0

Fog
0 0

to
I 0

0 
0

-15 -10 -5 0 5 to
Temperature (Oeg.C.)

Tme()

40 -e go0 0 090

30-0

10S

00

-15 -10 -5 0 5 10

Temperature (Deq.C.)

Frozen Freezing Liquid
*0 0

Time (X)

40 A,* A, *** 0

30-

00

10 0

-is -10 -5 0 5 t0

Temperature (Oeg.C.)

Figure A-12 (b) Fog and Precipitation for Iqualuit



A-60

Time (0)

30
0

Relative Hlumilty O-4w

20- 0

0

to -0 0

0o

000000 000000000

-15 -10 -5 0 5 ' 0

Temperature (Deg.C.)

Time (Z)

s0 00000000 000

0 0 0

000 0
0 0 000

40- 0

Relative Humidity 61-M0

20-

-15 -10 -5 0 5 10

Temperature (Deg.C.)

Time (%)0

so
0

0000 000

40- 00 0 0
000000 0

00
00

20 Relative Humidity 61-1002 0

o

-IS -0 -5 0 5 110

Temperature (Deg.C.)

Figure A-12 (c) Relative Humidity for Iqualuit



A-6 1

ri me(2)

o0

3- 0 00 000000

20- 00

10. Wind Speed 0-10 km/b,

-13 -10 -5 0 5 la

Temperature (Deg.C.)

Time(2

40 0 000 00

30 0 0 0 00 00

20- 0oo0

10. Wind Speed 10-20 ks/h

10

-15 -10 5 0 3 la

Temperature (Deg.C.)

Time()

0

40- 0 00000 00 000o 000 00

000 0

20-

Wind Speed >20 he/h

-15 -10 -5 0 5 10

Temperature (Deg.C.)

F~igure A-12 (d) Wind Speed for liqualuit



A-62

Time (2) Time (S)

0 000 0 00000 000
9. 0 0 000 0 00 000 20- 0 0 00 00 0

000 0 0

0O000 
0

0
000 0000 0 0

0 o0 1

00 At.s-peric Pr.s.ure 99.5-100.5 kPa

At9 weri Pro..99.5 kp

-Is -10 -5 a 10 -I5 -10 -5 0 5 10
Temperature (Dg. C.) Temperature (Oeg.C.)

Time (2) Time (2)

00000 0 0

00000000 
0 0

20-
Atfatsphri Pr l OSre 10.3101.5 kP 10 At..ptri. P....ure 101.5-102.5 kP.

-15 -10 -5 0 ' 0 -15 -10 - 0 5 10
Temperature (Deg.C.) Temperature (DegC.)

Time (%)

00 Atmge~p rie Pros.re t,102 5 kPa

00 0
00

O0
to. 0 0

00 000
0
0

0
0
00

00
000

-15 -10 -5 0 5 10

Temperature (Deg.C.)

Figure A-12 (e) Atmospheric Pressure for Iqualuit



A-63

Time (z) Time (X)

*11 0
0 0

2 000 cel... , ar - 0 0 CIe C*Ve 10-SM
00 0 0 0

0 0

0 0 00 0 00000
0
O000000000 o00

-15 -10 -o 0 5 10 -5 -is 10 0 ' I,
Temperature (Oeg.C.) Tea~eroture (Oeg.C.)

Time (S) Time (2)

40 . 00 
000000 00 000 00

30 0 00 00 0000 0000 00 40. 0 00 0 0

20

S 0 OI 00 0 0 0
to sO

° 0  
0

0

-1S -to - 0 5 I0 -IS -10 -5 0 5 to
Temperature (Deg.C.) Temperature (Deg.C.)

Figure A-13 (a) Cloud Cover for Baden-Soellingen



A-64

Tim. (X)

0

0 00000 0000000

40 0000
°000

po,
20-

1l
-15 -10 -B 0 5 'a

Temperoture (Deg.C.)

Time (2)
NS

30-

• Precipitation

-to -10 -.1 0 5 10
Temperature (Oeg.C.)

Freco Fr.zeIno Liquid

At 0 0

Time (2)

Precipitation 00

0 0 00 0

20.* 0

to 0

A, 0
oaa **,

9.• . - . * *

-is -1o -5 0 5 1o

Temperature (Deg.C.)

Figure A-13 (b) Fog and Precipitation for Baden-Soellingen



Wf.. U I I . . ..51 l II Il M lin I.. I. I i

A-65

Time (S)

i0
0

Relative Huidity -0 0

10 0

0
0

0
0

0
0 0 000 00 0

0 .0 0 000
-1S -10 -5 0 S I

Temperature (Deg.C.)

Time (2)

40

00 
0000

30 000 0 00

S 0 00000
0 0 000 00

100

Relatlve Humidity 11-110

-15 -10 -5 0 5 to
Temperature (Deg.C.)

Time (%)

000
O0 00000000000

Oo 0
0 00

00

40-

Reletive Hidity I1-1001

20.

-IS -10 -s 5 1
Temperature (Deg.C.)

Figure A-13 (c) Relative Humidity for Baden-Soellingen



A-66

i me
Time (2)

0 0 000000

000 0 0 0

0

O0
0 0
0

Wind speed 0-10 /h 0 0
20o

-15 -10 -5 0 5 10

Temperature (Deg.C.)

Time (X)

400000000

00

0 00 000

0 000 0

20

10- Wind spoed 10-20 ks/h

-15 -10 -5 0 5 10

Temperature (Deg.C.)

Time (2)

0 0 0 000

0 0 0 0 0 0

20 000000 0 00000000

lo-

Wind speed )20 ka/h

-15 -10 -5 0 5 0

Temperature (Deg.C.)

Figure A-13 (d) Wind Speed for Baden-Soellingen



Copy owvilable to DTIC does aot
A-67 petlt hilly legible re-poduoon

Time (2)

At-p. 1ric Pr....- .5-100,5 kP.

0 0
00000

000 0 0 00

S000 0 0 0

0
20 00000 0;

0

Temperature (Deq.C.) Temperature (Deq.C.)

Tie()Time (2)

00

0o o000 00 0 000

20 0 000 00 000000 0 40 0 000 0 0000000 0000 0000

0 0

At-e.h.ri. Pr..u. 10.-01.5S kP. Al pftri© 1 P.. 101 S-I02 5 e

-I - - 0 5 10 -15 -i0-a0 5 t

Temperature (Deg.C.) Temperature (Deg.C)

Time (X)

30 00 00000 0
000

0 0 000 0

-1S -10 S it,

Temperature (Dog C

Figure A-13 (e) Atmospheric Pressure for Baden-Soellingen
o OoOM~



UNCLASSIFIED -77-
SECURITY CLASSIFICATION OF FORM

(ghest classification of Title. Abstract, Keywords)

DOCUMENT CONTROL DATA
(Security classification of title, body of abstract and indexing ennotition must be entered when the overall document is classified?

1. ORIGINATOR (the name and address of the organization preparing the document 2. SECURITY CLASSIFICATION
Organizations for whom the document was prepared, eg. Establishment sponsoring loverall security classification of the document
a contractor's report, or tasking agency, are entered in section 8.) including special warning terms if applicable)

DEFENCE RESEARCH ESTABLISHMENT OTTAWA UNCLASSIFIED
Department of National Defence
Ottawa, Ontario KIA OZ4

3. TITLE (the complete document title as indicated on the title page. Its classification should be indicated by the appropriate
abbreviation (S.C,R or U) in parentheses after the title.)

CHARACTERIZATION OF COLD-WET CONDITIONS (U)

4. AUTHORS (Last name, first name, middle initial)

CROW, Rita M. and DEWAR, Malcolm M.

5. DATE OF PUBLICATION (month and year of publication of 6a. NO. OF PAGES (total 6b. NO. OF REFS (total cited in
document) containing information. Include document)

JUNE 1988 Annexes. Appendices, etc.)
78 2

7. DESCRIPTIVE NOTES (the category of the document, e.g. technical report, technical note or memorandum. if appropriate, enter the type of
report, e.g. interim, progress, summary, annual or final. Give the inclusive dates when a specific reporting period is covered.)

TECHNICAL NOTE

8. SPONSORING ACTIVITY (the name of the department project office or laboratory sponsoring the research and development. Include the
address.)

9a PROJECT OR GRANT NO. (if appropriate, the applicable research 9b. CONTRACT NO. (if appropriate, the applicable number under
and development project or grant number under which the document which the document was written)
was written. Please specify whether project or grant)

051LC

10& ORIGINATOR'S DOCUMENT NUMBER (the official document 10b. OTHER DOCUMENT NOS. (Any other numbers which may
number by which the document is identified by the originating be assigned this document either by the originator or by the
activity. This number must be unique to this document.) sponsor)

DREO TECHNICAL NOTE NO. 88-23

1 1. DOCUMENT AVAILABILITY (any limitations on further dissemination of the document, other than those imposed by security classification)

( ) Unlimited distribution
Distribution limited to defence departments and defence contractors; further distribution only as approved
Distribution limited to defence departments and Canadian defence contractors; further distribution only as approved
Distribution limited to government departments and agencies; further distribution only as approved
Distribution limited to defence departments; further distribution only as approved
Other (please specify):

12. DOCUMENT ANNOUNCEMENT (any limitation to the bibliographic announcement of this document This will normally correspond to
the Document Availabilty (11). However, where further distribution (beyond the audience specified in 11) is possible, a wider
announcement audience may be selected.)

UNCLASSIFIED

SECURITY CLASSIFICATION OF FORM C

DCO3 2/06/87/



.. 8-

-78- UNCLASSIFIED.

SECURITY CLASSIFICATION OF FORM

13. ABSTRACT I a brief and factual summary of the document It may also appear elsewhere in the body of the document itself. It is highly
desirable that the abstract of classified documents be unclassified. Each paragraph of the abstract shall begin with an indication of the
security classification of the information in the paragraph lunless the document itself is unclassified) represented as (S), (C), (R), or (U).
It is not necessary to include here abstracts in both offical languages unless the text is bilingual).

A study was done to determine if cold-wet could be characterized for
12 Canadian centres and Baden-Soellingen, Germany. It was found that, in

general, the weather at about 0°C is cloudier and more humid. There is no

correlation between temperature and wind or temperature and barometric pressure.

14. KEYWORDS. DESCRIPTORS or IDENTIFIERS (technically meaningful terms or short phrases that characterize a document and could be
helpful in cataloguing the document. They should be selected so that no security classificatior is required. Identifiers, such as equipment
model designation, trade name. military prolect code name, geographic location may also be included. If possible keyworas Should be selected
from a published thesaurus. e.g. Thesaurus of Engineering and Scientific Terms (TEST) and tiat thesaurus-identified. If it is not possible tc
select indexing terms which are Unclassified, the classification of each should be indicated as with the title.)

METEOROLOGICAL DATA
SITES

CANADA, GERMANY

COLD-WET

UNCLASSIFIED

SECURITY CLASSIFICATION OF FORM


