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A COMPARISON OF WEATHER ON THE ICE PACK TO THAT

OF COASTAL STATIONS IN THE ARCTIC ISLANDS

1" Introduction

In areas such as the Arctic Islands, where climate is severe, a
knowledge of the local weather is necessary for the planning of most types
of operations. 1In the case of the Arctic Islands, this need for weather
information has increased substantially since the beginning of a major
prﬁgram of oll and gas exploration. In the case of this type of program,
information regarding conditions inland, at coastal locations and off-
shore is needed. Relatively long series of weather observations are
presently available from Atmospheric Environment Service (AES) stations
located at cbastai sites, however little usable data from inland or off-
shore stations have been collected and analysed. Since weather conditions
are influenced by local topography, it is to be expected that the data from
AES coastal sites wiil not be entirely representative of other areas. The

objective of this study is to provide some information on how weather off-

shore over the ice pack differs from that at the nearest AES stations.

This study is based on a comparison of offshore observations made
between Novembef 1974 aﬁd April 1975. Because of this short period of
record, the results should be considered as preliminary in nature. 1In
addition, they are ﬁfeéented to illustrate differences between the two
types of_sites, and do not necessarily represent average weather conditions

at any particular site.



2. ‘Sources of data

Hourly observations, taken by Panarctic Oils Limited at East
Drake 1-55 (Lat. 76°24'39", Long.107°48'55", see Figure 1) from November
eay 19 760te April 19, 1975, were used in this study. It should be noted
that the station was operated in support of their offshore drilling program,
consequently the observational program was not on a 24-hour basis, but
varied from day-to-day asrPanarctic's operational demands warranted. For
comparative purposes, hourly observations corresponding to those taken at
the drilling site, were abstracted for Rea Point and Resolute Bay. It
would have been desirable to abstract data for Isachsen and Mould Bay as
ﬁell, however, these stations have a three-hourly observing program, and

were therefore inadequate for the purpose of this study.

3. Method of analysis

The total number of observations collected at East Drake was 3118.
This amount of data-was insufficient for monthly analysis; therefore, it
~was decided to group the data, and analyse the results as being representative
of the winter drilling season. Rea Point and Resolute Bay data were similarily

grouped.

A computer program was prepared to compute the number of occurrences

of various meteorological parameters. Tables displaying the frequency and

relative frequency of visibilities, weather contingencies by wind speed classes,




ice fog, blowing snow, temperature, wind speeds and wind-chill, were pre-
pared for all three stations. The results of the drilling site and land

stations were compared, and the prominent features outlined.

4. Results
4.1 Winds
Table 1 displays the percentage frequency of wind speed classes
and Table 2 displays the directional average wind speed. The directional
percentage frequency of all winds is given in Figure 2, and of those at
or exceeding 20 mph in Figure 3. Finally, the cumulative percentage

frequency of wind speeds is given in Figure 4.

The higher percentage frequency of lower wind speeds at East Drake
(90.5% for winds 00-1S mph, compared to 68.87 and 76.17 for Rea Point and
Resolute Bay resPectively) is reflected by the lower overall average wind
speed: 10.2 mph at East Drake, compared to 14.6 mph at Rea Point and 12.7

mph at Resolute Bay.

The predominant northwesterly direction at all three stations for
all winds as illustrated in Figure 2, appears to be the same for winds 320

mph (Figure 3).

4.2 Frequency of temperature classes

Table 3 displays the percentage frequency of temperature classes




whereas Figure 5 shows the cumulative percentage frequency of temperature.
Over 307 of the cases occurred between -30°F and -39°F at East Drake,
whereas the same percentage is observed at temperatures between -20°F

and -290F at Rea Point and Resolute Bay; .37 of the cases occurred in

the -60 to -690F temperature range at East Drake while none occurred in
this range at either Rea Point or Resolute Bay. Figure 5 shows the re-
latively colder temperafures observed at East Drake, and exhibits as well

the similarity between Rea Point and Resolute Bay.

4.3 Ceilings and visibilities

The lower visibilities observed at East Drake are evident in Table
4. The percentage frequency of all fhreshold values are consistently higher
at East Drake than Rea Point or Resolute Bay. Tables 5 and 6 display the
various weather contingencies by wind speed classes. It should be pointed
out however, thdt these contingencies are not mutually exclusiﬁe. The per-
centage frequency of all three contingencies at East Drake (Table 5) exhibits
a maximum at winds between 10 and 19 mph, whereas at Rea Point this maximum
is shifted to 20-29 mph. This is partly due to the higher frequency of ice
fog at East Drake in this wind speed class (see section 4.5). Table 6 ex-
hibits an increasing trend of the relative percentage frequency of all
contingency classes as the wind speed increases through the 30-39 mph class.
This trend is more pronounced at East Drake, where the relative percentage

1

frequency of ceilings < 200 feet or visibility < 3 mile increases from 22.87

for 10-19 mph to 87.7 for 20-29 mph. Blowing snow is the major factor in

reducing visibilities at these latitudes, and an inspection of East Drake




in Table 8, indicates that the relative percentage frequency of blowing
snow jumps from 15.07 for winds between 10-19 mph to 88.07 for winds

between 20-29 mph.

4.4 Blowing snow

The close relationship between wind speed and blowing snow is
quite apparent in Tables 7 and 8; however, the likelihood of blowing snow
occurring at a given wind speed class is greater at East Drake than Rea
Point or Resolute Bay (Table 8). For instance, the relative percentage
frequency of blowing snow at East Drake for winds 20-29 mph is 887, where-
as it is only 29.47 and 40.27 at Rea Point and Resolute Bay respectively.
From Tables 9 and 10, there appears to be no preferred temperature class
for blowing snow at East Drake; however, the relative percentage frequency
decreases to 2.2%7 for the -40 to -49°F temperature class. This is due
to the weak anticyclonic circulation with which cold temperatures are usually

associated.

Tables 11 and 12 display the percentage frequency and the relative
percentage frequency of blowing snow by wind directions. An inspection of
Table 12 and Table 2 indicates that there exists a close relationship be-
tween the relative frequency of blowing snow and the directional average wind
speed. In genefal, it appears that for East Drake, a wind direction with
an average wind speed > 10 mph is the same direction for which the relative
percentage frequency of blowing snow is > 20.0%Z. No such patter was observed

for Rea Point or Resolute Bay.




4.5  1ce Fog

In analysing ice fog, all observations in which ice fog was
reported were tabulated, and the frequency and relative frequency of
ice fog by temperature classes, wind speed and wind direction were pre-
pared in Tables 13 to 18. From these tables the following observations

could be made:

(a) the relative percentage frequencies of ice fog by temperature classes
(Table 14) were consistently higher at East Drake than Rea Point or
Resolute.

(b) ;he decline of the relative percentage frequency at -60 to ~69°F
at the East Drake (Table 14) is unrepresentative because of the
small number of occurrences of these temperatures.

(c) A peak observed in the -30 to -39°F temperature range at East Drake

~and Resolute Bay (Table 13) occurs in the -20 to —290F temperature
fange at Rea Point.

(d) At East Drake in Table 16 the relative percentage frequency of ice
fog exhibits a strong peak for winds from the NNW (73.37) followed

by the NW (63.5%).

Finally, in Table 18, the relative percentage frequency of ice fog
for winds between 0 and 9 mph is higher at East Drake than Rea Point or
Resolute Bay. Table 18 indicates as well that generally the relative per-
centage frequency of ice fog increases as wind speed increases; and for

winds between 30 and 39 mph it is as high as 42.97, 72.3% and 43.5% for

East Drake, Rea Point and Resolute Bay respectively.




The observed high relative frequency of ice fog at strong winds,
at all three stations, and the pronounced peak noted in part (d) above,
were examined further. Obstructions to vision,:as defined in Manobs (ref.
4), are reported only when the prevailing visibility is 6 miles or less,

1

however all obstructions to vision are reported %f more than one occur
during an observation. In cases of strong winds and the simultaneous
occurrence of blowing snow and ice fog, the predoﬁinant obstruction to
vision is blowing snow; furthermore, in cases of ;;rong winds, ice fog
could be mistakenly reported because of the glitteﬁing effect of snow;
therefore only those cases where occurrence of ice Eog was reported, but
not ice fog and blowing snow, were prepared in Tableg\l9 to 24, .These
tables should reflect a more realistic relationship bépween ice fog,

temperature, wind speed and wind direction. An inspection of tables 19

to 24 reveals the followihg:

i) The pronounced peak observed in (d) is no longer present in Table
20. There is an indicatién however, that ice fog favours a south-
westerly or a northwesterly direction of the wind at the drilling
sife.

i1 The relative percentage frequency of ice fog by temperature classes
at East Drake in Table 22 (graphical representation in Figure 6)
is still consistently higher than Rea Point or Resolute Bay.

iii) The relative percentage frequencies of ice fog by wind speed classes
in Table 24 (graphical representation in Figure 7), peaks at 10-19
mph at East Drake and decreases for higher wind speeds. Tﬁis peak

is observed to occur at 20-29 mph at Rea point and Resolute Bay,

but decreases for stronger winds. However, it should be noted that




in most cases of wind speed greater than 29 mph, blowing snow

is reported (Table 8).

4.6 Wind-chill

The rate of cooling of the exposed human skin increases as the
temperature decreases. However, when cold temperatures combine with winds,
exposed human skin could freeze in a dangerously:short time, the cumulative

frequency of selected wind-chill values were therefore prepared in Table

26.
\-‘.

In computing the wind-chill, the following equation was used:

\

B 1 Ty~ K B 10 5650 ¢ (33 1= 13T

\

\
where H is the wind-chill in kilocalories per square metre per hour of

exposed skin surface, V is the wind speed in metre per second, and T is

. o0
the air temperature in C.

Table 25 gives the relative human comfort for different wind-

chill values.

In spite of the relatively lower winds observed at East Drake,

the colder temperatures seemed to be the dominant factor in the above

equation. The cumulative frequency of wind-chill at East Drake is con-




sistently higher than Rea Point or Resolute Bay. It was as high as 21.57

2
for wind-chill >2000 Kcal/m /hr., (at this value the exposed areas of flesh
will freeze in less than one minute for the average individual) while values

this high did not occur at Rea Point or Resolute Bay.

Since poor visibilities may affect the safety of the drilling
operations, and wind-chill the safety of the personnel, the percentage fre-
quency of wind-chill and visibilities were prepared in Tables 27 to 29.
These tables reflect again the high wind-chill values experienced at East

Drake, and its poorer visibilities.
The difference between the percentage frequencies at East Drake
and Rea Point or Resolute Bay increases progressively and becomes most

pronounced for the higher wind-chill values and lower visibilities.

5. Discussion

In discussing the polar ice in the Arctic, the Oceanographic Atlas
of the Polar Seas (ref.2) indicates that winds, currents and other stresses
.produce openings of various sizes as well as hummocks and ridges that may
be lifted 40 feet or more above the surface of the water by onshore winds.
Langleben (ref.3), corroborates by reporting higher roughness length over
rough ice. The mechanical turbulence, resulting from pressure ice, and

the possible local effects at Rea Point and Resolute Bay, may explain the

observed lower winds at East Drake.
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Despite the lower winds at East Drake, there is no signficiant
difference between the frequency of occurrence of blowing snow at the

drilling site and the weather stations.

When cases of simultaneous occurrence of ice fog and blowing
snow were deleted, the frequency of ice fog at East Drake was more than
double that of Rea Point or Resolute Bay. Open leads, and release of
water vapour at the drilling site probably account for most of the

difference.

The higher relative frequency of ice fog at wind speeds between
O and 9 mph at East Drake, as a result of the release of moisture; and
the higher relative frequency of blowing snow at higher wind speeds, may

account for .the poorer ceilings and visibilities at the drilling site.
The colder temperatures and poorer visibilities resulted in
the higher percentage frequencies of wind-chill-visibility contingencies

at East Drake.

6. Summary and Conclusions

The object of this study was to attempt to establish the relationship

between the weather at an offshore drilling site and nearby land stations.
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The results suggest that winter temperatures at the offshore
site are somewhat colder than the nearby land stations, and perhaps because
of the mechanical turbulence induced by pressure ice, winds appeared to be
lower at the drilling site. The most outstanding feature was the high
occurrence of ice fog at the drilling site. The relatively high incidence
of ice fog at light wind speed, the occurrence of blowing snow in strong
winds, resulted in the lower ceilings and visibilities that could in

turn affect the safety of offshore operations and their tactical support.

Due to the short period of record, and the limited number of
observations, the results of this study are by no means representative of
"normal" climate of‘an offshore site, nor are they applicable to the whole
Arctic. They do suggest the possible differences that may exist between

land and offshore conditions and emphazise the need for more data collection

and further studies.
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TABLE 1

Percentage Frequency of Wind Speed Classes

Wl N DS P EED (M. P. H:)
00-09 10-19 20-29 30-39 40-49 = 20 | =230 = 40

East Drake 48.8 41.7 9.1 -2 sl 9.5 4 ok

Rea Point Slebr'" 3402 20.5 4.4 iy 31,2 4.7 3

Resolute Bay 47.3 28.8 N7e2 6.1 o 23:9 6.8 ol
TABLE 2

Directional Average Wind Speed (M.P.H.)

East Drake Rea Point Resolute Bay
0.0 0.0 0.0
N | 12.1 12.6 12..2
NNE 7.4 13.7 14.4
NE 2.3 8.8 16.1
ENE 6.0 10.8 18.5
E 9.1 10.6 17 .0
ESE i 109 10.5 20.1
SE 10.0 142 15.4
SSE 8.4 15,1 14.2
S el 23 113 14.2
SSW | - 7.5 8.0 10.3
SW 6.9 6.8 11.0
WSW | 6.1 7.6 10.5
W 3 8.1 13.7 8.4
WNW 11.0 17.6 8.1
NW ‘ 12.5 19.9 10.6
NNW ‘ 14.0 18.4 13.4
Over all average wind speed 10.2 14.6 12,7
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TABLE 3

Precentage Frequency of Temperature classes

TEMPERATURE CLASSES  (°F)

-69-60 -59-50 -49-40 -39-30 -29-20 -19-10 -9-0 1-10

East Drake i T 16.3 33.6 22. 70 Ll.> 8.4 5 |

Rea Point : 5 1351 22.4 33.5 20.0 105

Resolute Bay 4 8.6 28.6 33.5 17.9 10.0 o |
TABLE 4

Percentage frequency of visibility at or below specified values

Visibility (miles)

<3 <1 i3 <5
East Drake 18.1 26.8 41.1 52 .8
Rea Point 13.8 19.5 26 .7 3.7

Resolute Bay 5.9 10E3 % 26.8 % 34.8




Table 5

Percentage Frequency of Ceilings and Visibilities by Wind Speed Classes

Ceiling < 200 feet or visibility <% mile

Ceiling < 500 feet or visibility <1 mile

Ceiling <1000 feet or visibility <3 miles

East Drake
Rea Point

Resolute Bay

All
0-9 10-19 20-29 30-39 40-49 winds
4 9.5 8.0 oL L 18,2
1.4 8.6 3.5 con 1408

.1 i L 128 3.3 .6 3.9

All
0-9 10-19 20-29 30-39 40-49 winds
1.2 16.6 8.7 2= Ak - 2608
by e L L T e B B A . 19,8
8 e384 4.5 e 10i7

0-9 10-19 20-29 30-39 40-49 ::ids
6.7 26.0 8.0 . =5 42.0
2.6 6.7 14.2 3.9 .3 27.1
5.5 3.6 9.1 5.6 o 26.5

Table 6

Relative Percentage Frequency of Ceilings and Visibilities by Wind Speeds Classes

Ceiling <200 feet or visibility <3 mile

Ceiling < 500 feet or visibility <1 mile

Ceiling <1000 feet or visibility <3 miles

East Drake
Rea Point

Resolute Bay

0-9 10-15 20-29 30-39 40-49

-8 22.8 87.7 100.0 100.0
1 3.7 32.8 79.6 100.0
3 4 10.4 54.5 86.4

0-9 10-19 20-29 30-39 40-49

Z2.> 39.8 95.8 - 100.0 100.0
2.1 7.3 46.3 86.9 100.0
1.6 3.0 22.2 2387 D50

0-9 10-19 20-29 30-39 40-49

13.8 '82.5 98.6 100.0 100.0
8.2 18.0 53.7 89.1 100.0
117 1957 5331 92.7 100.0

_gI-
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TABLE 7

Percentage Frequency of Blowing Snow by Wind Speed Classes

Wi ND.SBEERDS (M, P, H.)
00-09 10-19 20-39 30-39 40-49  All winds

East Drake 5.3 8.0 o2 . 14.6

Rea Point B A 39 i 12.6

Resolute Bay i 6.9 32 "t Al o
TABLE 8

Relative Percentage Frequency of Blowing Snow by Wind Speed Classes

WeloN DS B S (M, P, Hi)
00-09 10-19 20-29 30-39  40-49

East Drake Ve | 15:0 88.0 100.0 100.0

Rea Point | L0 294 89.1 100.0

Resolute Bay 3.0 40,2 85.3- 100.0
TABLE 9

Percentage Frequency of Blowing Snow by Temeprature Classes

T"E"N"P"E"R AT U R"E (OF)

All
-69-60 -59-50 -49-40 -39-30 -29-20 -19-10 -9-0 1-10 Temp.

East Drake 4 6.4 3.8 2, 20 14.7
Rea Point 4 21 6.7 2.8 .6 12236

Resolute Bay y (. 4.9 3.8 3.0 13.0
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TABLE 10

Relative Percentage Frequency of Blowing Snow by Temperature Classes

TEMPERATURE (°F)
—69-B0" 5950 ~49-40 (1-39-30 | =29-20:-19=10 ~9-0 1-10

East Drake Lo 18.9 17.0 18.6 23.4

Rea Point : 3.4 9.3 20.0 14.3 D

Resolute Bay .4 2 Yol 21.98 29,7 41.8
TABLE 11

Percentage Frequency of Blowing Snow by Wind Direction

WIND DIRECTION
C N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

sast Drake 137 sl e, +OR. %6 558 L.k -1 (GO | = 2 S0 (AT 2 [EER

Rea Point .6 i ‘ Sl 03 ) S22 .Y 559 R0

Resolute Bay 1L O 50 S S i 10 (N «8 5 oL «3 " 1.8
TABLE 12

Relative Percentage Frequency of Blowing Snow by Wind Direction

WIND DIRECTION
C N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
.ast Drake 2ok 2.1 Fepel 2 024 .8.-20.2 135 254 2.3 2.1 8.5 ‘8.4 20,9 25,

.esolute Bay Toc2-31.3 9.1°17.46 3809 38.4 22.0 21.8 19.6 4.5 2.6 2§ 232 .

7

.ea Point P S 4.8 12:3 7.9 423 6.9 23.0 29,1

3
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TABLE 13

Percentage Frequency of Ice Fog by Temperature Classes

TEMPERATURE (°F)
-69-60 -59-50 -49-40 -39-30 -29-20 -19-10 -9-0 1-10 all temperatures

East Drake gl | 2.3 D46 16.0 13,1 3.3 4.5 4.6

Rea Point i £ 2.7 58 10.3 4.6 2.9 25.9

Resolute Bay al 1.8 8,0 P 2.5 2.6 22.8
TABLE 14

Relative Percentage Frequency of Ice Fog by Temperature Classes

TEMPERATURE (°F)
-69-60 -59-50 -49-40 -39-30 -29-20 -19-10 -9-0 1-10

East Drake 0. u 32.3 34.8 @745 57.9 45.8 54.0

Rea Point 17 .8 20.8 23.7 30.8 22,9, 28.1

Resolute Bay 14.3 21.5 28.1 23.4 13.3 24,2




TABLE 15

Percentage Frequency of Ice Fog by Wind Direction

WIND DIRE-UGTTION
2 N NNE NE ENE E ESE SE SSE S §SSW .SW WSW W WNW NW NNW

East Drake I. 252,53 . <5 i .8 6 1:.3°1.7 1.7, 1.3 120 117 “6.8 158803
Rea Point AL I .6 22 L = ! =9 o Lo TR S =k o S 18279
Resolute Bay Il 200 2 2 T e T e L7 S : el 3 KD 3.057.9

TABLE 16

Relative Percentage Frequency of Ice Fog by Wind Direction

_61_

WL NDEaD FR-FEGCTTGON

C N NNE NE ENE E ESE SE SSE S SSW SW  WSW W  WNW NW  NNW
East Drake 1850 3474 13.5 16.7 20.5 42.0. 37.F% 21.3 30.7 3%:6- 42.2 41.5 40.0 34 481 pASEERTEG
Rea Point L2.40 - 195 17,5 6=7 2056 - 4.8 18.8 452 30.8 17.2 0.2 83 4.3 12,9 X076 - 365T 475

Resolute Bay 22:4 - 2652 33,3 ERORNT 200 1708 2301 10,9 17,6 L I [ 749 S5:4 24;6. 3189 23.3 3IL9
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TABLE 17

Percentage Frequency of Ice Fog by Wind Speed Classes

00-09
East Drake 119
Rea Point 3l
Resolute Bay 1+8

Relative Percentage

HIND BEEED (M. P.OH.)
10-19 20-29 30-39 40-49 all winds

28.7 6.2 | 46.9
6.5 13.0 3.2 .3 26.0
e 6.5 2.6 <3 2.7

TABLE 18

Frequency of Ice Fog by Wind Speed Classes

00-09
East Drake 24 .4
Rea Point 9.5

Resolute Bay 16.5

WILND S PEED:WMGP.LHW
10-19 20-29 30-39 40-49

68.8 68.0 aZ.9
17.6 48.9 72.8, 4100.0

19.2 38.0 43.5 50.0




TABLE 19

Percentage Frequency of Ice Fog (excluding cases of simultaneous occurrence
of ice fog and blowing snow) by Wind Direction

WIND ' D'IRECTIODN

C N NNE NE ENE E ESE SE SSE- 'S SSW SW WSW W WNW NW NNW
East Drake 1.2. 1.5 ) w2 D =2 a6 1.0E L T07 1.2 1.0 1.6 528 11.85 6.1
Rea Point R S (5 .6 e 2l ik =B -5 7 .4 - el 7wl 0 R TN
Resolute Bay 1.8 1.1 S R e g <8 .8 .6 o .l =1 il o Tl 1 2.8~ §.2
TABLE 20 o
- 0
Relative Percentage Frequency of Ice Fog (excluding cases of simultaneous occurrence
of ice fog and blowing snow) by Wind Direction
WeT ND D LR E CoT T 0N
C N NNE NE ENE E ESE SE SSE S SSW SW  WSwW W WNW NW  NNW
East Drake ESaURe27 5 135 16.7 17:9 30,0 2.3 0.2 - 23.8 26,9 41.4 40.4 40.0 28,7 413%A47.6 LA %
Rea Point 1L AP A B ISt Ly s 6.7 20.6 $14.8 18.8 40.3 2625 10.8 9.2 8.3 4.3. 11,0 1231 ~18.6 2370

Resolute Bay 2200 308 8.l She 7.0 AT R L | 6.5 1540 A I [ 7«3 3.4 24.6 31235 21.8 252
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TABLE 21

Percentage Frequency of Ice Fog (excluding cases of simultaneous
occurrence of ice fog and blowing snow) by temperature classes

TEMPERATURE (°F)
-69-60 -59-50 -49-40 -39-30 -29-20 -19-10 =-9-0 1-10 all temperatures
Fit' 3.4

East Drake ) 2.3 Dl 11.6 99 3.8 36:5

Rea Point e | il 3,06 b5 2.9 2.5 16.9

Resolute Bay .1 1.8 6.9 30 Ly 1.6 17.4
TABLE 22

Relative Percentage Frequency of Ice Fog (excluding cases of
simultaneous occurrence of ice fog and blowing snow) by temp-
erature classes

TEMPERATURE (°F)
=69-60 =-59-50 =-49-40 =-39-30 -29-20 -19-10 -9-0 1-10
|East Drake S S R UG SRy B R e

IRea Point IRCE e g el e T L

'Resolute Bay 14.3 21.5 24.1 15.0 9.6 14.6
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TABLE 23

Percentage Frequency of Ice Fog (excluding cases of simultaneous
occurrence of ice fog and blowing snow) by wind speed classes

W END S P EEDM P.H,)
00-09 10-19 20-29 30-39 40-49 all winds

East Drake 11.9 23.5 1:0 36.4

Rea Point 3.0 6.3 7N i § 16.8

Resolute Bay 7.8 5.4 3.4 o ; il ar
TABLE 24

Relative Percentage Frequency of Ice Fog (excluding cases of
simultaneous occurrence of ice Fog and blowing snow) by wind
speed classes

Wl LoNyDin SE EVE DUiQ ML P HD
00~09 10-19 ' 20-29 - 30-39 40-49
East Drake ek 56.4 10.9

Rea Point 95 16.9 28.0 2.2

Resolute Bay 1643 18.9 19:8 8.4
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TABLE 25

Stages of relative human comfort and environmental
effects of atmospheric cooling (after Siple, 1945)

Wind-chill
(Kcal/mz/hr Depree of comfort
600 Considered as comfortable when dressed in wool under-
- wear, socks, mitts, ski boots, ski headband, and thin
cotton windbreaker suits, and while skiing over level
snow at above 3 mph. (Metabolic output about 200
Kcal/mz/hr.)
1200 Considered unpleasant for travel on foggy and overcast
days. |
1200 Considered unpleasant for travel on clear sunlit days.
1on : Freezing of exposed human flesh begins, depending upon
degree of activity, amount of solar radiation, character
of skin, and circulation. Travel, or living in temp-
orary shelter, becomes disagreeable.
2000 Travel, or living in temporary shelter, becomes
dangerous. Exposed areas of flesh will freeze within
‘less than 1 minute for the average individual.
2300 Exposed areas of flesh will freeze within less than 3
minute for the average individual.
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TABLE 26

Cumulative Percentage Frequency of Wind-chill

WIND CHILL (kcal/mz/hr)
>600 >1000 >1200 >1400 >2000 >2200

East Drake 99.4 93.2 91.8 86.5 Zl. D 3.2
Rea Point 92.5 92.0 84.4 67.5
Resolute Bay 95.9 88,72 b 52.8
TABLE 27
EAST DRAKE

Percentége Frequency of Visibility at or below
Specified values or wind-chill at or above specified values

Wind-chill Visibility (miles)
(Kcal/m2/hr) 1A gl 1 3
600 99.7 \og 5. Y99 5 09,5
1000 g5.2 Mg g MeR 3 Vgl 5 ’
1200 91.8 "ol.9%g) g figp 4
1400 86.5 ''86.6 '786.7 1'87.4
2000 9R.9. 798 g Mg 4 HaaR a
2200 10,9 - Yi%.8 %239 i 5
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TABLE 28

REA POINT

Percentage Frequency of Visibility at or below
Specified value or wind-chill at or above specifiec values

Wind-chill Visibility (miles)
(Kcal/m?/hr 1/4 1/2 I 3
600 : 92.5 92.5 92.5 92.9
1000 92.0 92.0 92.0 92.4
1200 84.8 84.8 84.8 85.6
1400 67.6 67.6 67.7 68.9
2000 7.9 11.2 16.7 24.0
2200 7.9 11,2 16.7 24.0
TABLE 29

RESOLUTE BAY

Percentage Frequency of Visibility at or below specified
- values or wind-chill at or above specified values

Wind-chill Visibility (miles)
(Keal/m?/hr)  1/4  1/2 1 3
600 93.9 = 93.9 94.0 94.3
1000 g8.2 . 8833 ‘ssgs. i8B.9
1200 .5 L6 176 5788
1400 52,8 528 539 IE5g
2000 1.3 2% 8.8 Wol.p
2200 1.3 4.2 8.8 21.0




i
|
|
|
|
| .

- D7

|
Melghen Istand
North

f 4 ——80°__
Me[ghen lsland Meighen Island
West

/ /) " A
_ /’I . Lnoosos ‘
o g T AT

Shaerwood
Haad

S

qmpillte Bay

Cabe Norem

/

Mould éav

East
Droke

ISLAND

FIGURE |: BLACKENED TRIANGLES INDICATE POSITIONS OF DRILLING SITE AND OBSERVING
STATIONS .
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Figure 2 : Directional Percenfage Frequency of all winds .
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Figure 3 : Directional Percentage Frequency of winds 20 mph




30—

Figure 4. Cumulative percentage frequency of winds at or above specified
values.
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Figure 5. Cumulative Perpentage Frequency of Temperatures at or
below specified values.
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Figure 6. Relative Percentage Frequency of Ice Fog (exclud-

ing cases of simultaneous occurrence of ice fog
and blowing snow) by temperature classes
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Figure 7. Relative Percentage Frequency of Ice Fog (excluding
cases of simultaneous occurrence of ice fog and blowing
snow) by wind speed classes.
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