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ABSTRACT

During the 1979 field season, a large number of
measurements of active layer thickness were obtained at a
number of locations in the Tuktoyaktuk Peninsula/Richard's
Island area, N.W.T., by probing the ground surface with a
stainless steel rod until the firm resistance of frozen soil
was met. The various data sets were analyzed to determine
the effect of late snow cover, microrelief, soil type and
slope orientation on active layer development.

Generally, thaw in the study area began sometime in
May but active layer development in areas covered by remnant
snow was delayed by at least two to three weeks, dependant
on the extent of late snow cover. The effect of this delay
in initial thawing was not observable in late summer active
layer thicknesses for the Illisarvik southeast slope transect.
Final snow melt on the Illisarvik southeast slope and an assoc-
iated short lived period of rapid thaw, in the previously
snow covered area, resulted in a water saturated downslope
active layer.

Active layer thicknesses in areas surrounding late
snow cover are dependant on a number of factors including
soil type, soil moisture, vegetation type and abundance,
microrelief and slope orientation within each area. Generally,
a thicker active layer is encountered in sandy soils and
unvegetated areas with a moderate and thin active layer
associated with clay soil and peat soil, respectively.

The time required for propagation of daily maximum
soil temperature through the active layer results in a delay
between the time of daily maximum solar radiation (i.e.
maximum ground surface temperature) and the period of daily
maximum thaw. In early summer (June 17 to June 23), when
the active layer was relatively thin, maximum diurnal thaw
was recorded between 2000 hours and 0500 hours.

In hummocky terrain, late summer frost table was a
crude mirror image of surface topography. This is caused by:
the higher conductivity of silty c¢lay soil beneath the
hummock versus peaty soil in the interhummock depression,
greater evaporation of soil moisture from interhummock peat
soil, greater net direct radiation received on hummock tops,
higher ice content in interhummock depression soils, and
possible vegetational differences between the hummock top
and the interhummock depression. On larger scale relief
features (i.e. pingos), direct radiation affects active
layer development in that south facing slopes tended to have
a thicker active layer than north facing slopes while east
and west facing slopes had intermediate average active
" thicknesses.
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INTRODUCTION

Nearly 50% of Canada is covered by continuous or
discontinuous permafrost. Permafrost may be defined as
any earth surface material which has a mean annual tem-
perature below 0°C for two or more consecutive years.
The active layer is the seasonally thawed zone marking
the upper surface of permafrost. Biological and most
geomorphological processes are confined to this upper
thawed zone. As such, knowledge of active layer processes
is essential in the planning of northern development.

In the summer of 1978 and 1979 the author was
employed by the Geologic Survey of Canada under the
supervision of Dr. J. Ross Mackay of the University
of British Columbia. The location of employment was
the Tuktoyaktuk Peninsula/MacKenzie Delta area where
Dr. MacKay has been carrying out studies of the active
layer for over 25 years. In the summer of 1979, during
the author's off work hours, a detailed field study of
active layer development was initiated towards completion
of B. Sc. honours thesis at Dalhousie University. This
study was carried out firstly, to examine initial active
layer development associated with remnant snowbank melt.
Secondly, to study the effect of microrelief and slope
orientation on active layer development.

A number of different study sites were visited
during the summer, with time of study at each site
usually less than two weeks, Thus, due to the nature
of employment, detailed study of individual sites
throughout the entire summer was not possible. Con-
tinuity in the field study was obtained by observing
initial active layer development at each early summer
study site. Active layer thickness was determined by



using a metal probing rod. The ground surface was
probed, along the transects selected at each study
site, until the firm resistance of "frozen" ground was
encountered. 1In this paper the top of ice bonded soil
is considered as the base of the aqtive layer.

Transects, with 0.5m spacing between probe stations,
were established across late snowbanks at the Illisarvik
site and Kikoak site. Probing was carried out two to
three times a day in anitcipation of recording diurnal
variations in amounts of thaw. Diurnal variations of
temperature profiles in the active layer have previously
been recorded (Batson, 1977) (Fisher, 1977).

Active layer development in relation to surface
topography was also studied during the summer. Fisher
(1978) presents two supposedly conflicting theories con-
cerning.the relationship between active layer thickness
and ground surface topography. 1In one (originally pro-
posed for hummocky terrain) the frost table is the inverse
of surface topography (MacKay, 1958). 1In the second, the
frost table follows ground surface contours (Brown and
Johnson, 1965). In the present study, active layer
thickness and surface topography were recorded at 1l0cm
intervals, along transects across ice wedges and in
hummocky terrain. Transects were established on pingos
and across collapsed ice wedges to study macrorelief
and slope orientation effects.

STUDY AREA

Thaw depth data was collected at a number of study
sites on the Tuktoyaktuk Peninsula and Richard's Island
area of the western Arctic of Canada (Figure 1l). Access
to the study sites was by helicopter with logistic support
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Figqure 1: Location map (see Table 1)

Figure 2: Sketch of stainless steel probing rod



in Tuktoyaktuk. The names given to the various sites
are working names and are not official unless otherwise
indicated. The total study time ranges from three days
at the Banook site to 21 days, during two visits, at the
Illisarvik site.

TABLE 1
Reference # Study Site Study Dates
1 Kikoak June 4-10
2 Illisarvik June 14-26, Aug. 13-22
3 Banook June 28-30
4 I.0.L. July 2-5
5 Pingo Lake July 20-22
6 Garry Island August 7-10
7 Tuktoyaktuk June 13 & 26, July 17 & 28
August 23
PHYSIOGRAPHY

The Tuktoyaktuk Peninsula and Richard's Island area
is a low lying Pleistocene Coastal Plain underlain by
sands, silts and gravels. It experienced Pleistocene
glaciation, as evidenced by a blanket of stony clay till,
but was not glaciated during the late Wisconsin (Mackavet.al.,
1972). Permafrost thickness varies from 400m to over
600m in the study area (Mackay, 1979).

Maximum relief in the study locations is found on
pingos, ice cored hills and the banks of drained lakes.
Surface slopes up to 15 degrees are common, with some
slopes on pingos exceeding 45 degrees (Mackay, 1979).

No major drainage systems are present on Tuktoyaktuk
Peninsula and many lakes have an internal drainage.
Richard's Island is bounded by channels of the MacKen:zie
River but otherwise has largely internal drainage. Drain-
age between lakes may occur through ice wedge polygon

systems. (Mackay, 1979).



DATA COLLECTION

Thaw depth values were obtained by probing the
ground with a steel rod or probe. The probe is a 1l.1m
stainless steel rod, graduated at 10cm intervals (Figure 2).
The probing end of the rod is tapered to a blunt poiﬁt
from a maximum width of approximately 0.7cm.

Similar probes have been used previously for a
quick and fairly accurate measure of active layer thick-
ness (Mackay, 1958) and (Brown and Johnson, 1965).
Several small sample pits, which were excavated to
"frozen" (or hard) ground throughout the summer, confirmed
the probe results to within approximately one.centimeter.

The local topography, on a more or less detailed
scale, was measured using a transit and tape. A steel
tape was used for distance measurement while a Wild RK-1
model plane table alidade and a stadia rod, graduated at
lcm intervals, was used for determining the elevation.
Vegetation type and density as well as selected soil
samples were collected and are presented as required
throughout the text.

The prcbe results and the small excavation pits
measure the depth to frozen (i.e. ice bonded) ground
horizon, which is marked by an increase in soil hardness
(and a change in other physical properties). The horizon
which marks the frozen/unfrozen boundary may not be the
exact horizon defined by the 0°C isotherm. Unfrozen
water may exist in soils at temperatures below 0°c
(Figure 3). The 0°C isotherm should be fairly close to
the frozen soil/unfrozen boundary except for certain fine
grained soils. Clay soil has a relatively high unfrozen
water content at sub-zero temperatures. A probe in clay
may penetrate partially frozen material which is colder
than 0°c (Mackay, 1977). A consistent succession of



probe measurements will result in a measured thaw profile
which very closely follows the contour of the 0°C isotherm
(Figure 4: Mackay, 1977).

0.4 T : T T T T ]
| - Manchester fine sand N
Fairbanks silt
- 03 — — — Goodrich clay . T
=]
2
3 : | ' ]
I, .
(-
5 02 , ' T
€ .
3 \ H,0 %
< N
= N 82
a1- §§§\ . T
ES ST
39 24}-\—-—..“‘——————-!- ——————— - —— i
0 T2 -4 -6 -8 -10

Temperature, °C-

Figure 3: Unfrozen water contents versus temperature for

three soils (Reproduced from Anderson et.al.,
1978).

In test pits excavated in hummocky terrain (clayey

silt soil) a transition zone of partially frozen soil

was not observed. Soil just above the "frost table" was
easily removed by hand. At the frost table the frozen
clayey silt soil ("lithified") could only be sampled with
a chipping action of a shovel. It is possible that a
very thin transition zone of unconsolidated soil below
0°c may have been present but unrecognized. In any case,



it is important to locate the frozen soil/unfrozen soil
boundary, marking changes in the physical properties of

soil.
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Figure 4: Cross section of a mud hummock north of Inuvik.
The -0.9° isotherm marks the zone of firm re-
sistance to the probe. (Reproduced from Mackay,
1977).

STUDY SITE DESCRIPTIONS

Active layer thickness was measured along a number
of short transects throughout the summer. Depending on
the particular study site, transects ranged from six
meters to 154m in length. Sample spacing varied from
10cm intervals to two meter intervals.

Illisarvik Sites

A major portion of the study was carried out at a
site near the drained lake "Illisarvik". The location



of a number of transects on various terrain are show
in Plate 1.

a) Southeast Facing Slope: On June 14, a 26m transect

was established on the southeast facing slope shown in
Plate 2. The transect crossed mud hummocks on the upper
slope and a portion of a nivation hollow on the lower
slope. The 7m to 13m portion of the course was initially
covered with up to 25 centimeters of- snow. Probing was
carried out at half meter intervals, two or three times
daily. In addition, the active layer thickness was
probed and the topography measured at 10 centimeter
intervals on June 24 and August 13.

b) Lineated Hummock Course: Many of the hummocks on

the southeast facing slope are quite elongated or lineated
in the down-slope direction. A 13 meter north-south
transect was established across the lineated hummocks
(Plate 3). The active layer thickness was probed at

10cm intervals on June 24 and August 13. Ground surface
topography was also measured at 1l0cm intervals.

c) North Facing Slope Course: The north facing slope

is adjacent to a small lake (Plate 1). The 15m course
begins in upper hummocky terrain and ends on poorly
drained peaty material just above lake level. Probing,
at half meter intervals, was carried out on June 19,
June 23 and August 17.

Pingo Course: A north south course was set up on a

pingo west of "Illisarvik" lake (Plate 4). On August 19,



Plate 1:

Plate 2:

Photograph from a helicopter showing the location
of some Illisarvik sites. 1) Southeast facing
slope and lineated hummock courses. 2) North
facing slope. 3) Polygon courses.

Note: The drained lake "Illisarvik” and the Pingo
course are off to the bottom right of the photo.

Photo of southeast facing slope, taken after most
of the late snowbank had melted. Coloured flags
show daily probe stations. The line AB marks the
approximate location of the lineated hummock course.



Plate 3: Lineated hummock course with the stadia rod lying
along the crest of a hummock and orange flags mark-
ing the tops of successive parallel hummocks along
the 13 meter transect. Shaded areas indicate
.interhummock depressions.

pingo

Plate 4: Areal photo of the pingo west of the drained
lake "Illisarvik"”™.

10



thaw depths were probed at one metre intervals along
the course. Thaw measurements were obtained from local
high and local low areas at each station in hummocky

terrain.

Kikoak Site

The Kikoak Site transect was established on a drained
lake bottom (Plate 5). Four meters of the west facing
slope on the edge of the sand spit was snow covered when
the transect was established on June 4. Active layer
thickness was probed at half meter intervals, two to
three times a day, from June 4 to June 10. The upper
portion of the transect was located on a sand spit and
consisted of a well drained sparsely vegetated sandy
soil. The lower portion of the transect was poorly drained
and had a continuous surface vegetétion mat. Below the
vegetation mat is a 5cm - 15cm thick sand, in places very
peatyQ Beneath this a buried peat soil can be traced to
the frost table and into frozen ground (Sample 10-6-79-4:
Appendix II).

Kikoak lake drained, probably catastrophically,
sometime between 1950 and 1957 (Mackay, pers. comm.).

The post drainage history, under sub-areal conditions,
is most likely responsible for the observed soil profile
on the lower slope. The buried peat is believed to be
the original lake bottom sediment. The overlying sand
layer was wind blown from the freshly exposed upper slope
sand spit. This is in analogue to the early post drain-
age history of the Illisarvik Lake which was drained
during the 1978 field season. The freshly exposed lake
bottom soil was mainly peat except for the southwest(
corner which had a sandy soil. By the early summer of
1979, up to 30cm of wind blown sand had been deposited
above the peat at the western end of the lake. By late
summer of 1979, surface vegetation had begun to encroach

11
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Plate 5: Orange flags mark the Kikoak Site transect. The three
flags to the left (east) mark the edge of the sand
spit with the flags to the right (west) marking the
mid-slope and lower slope areas. The late snowbank
is no longer covering the mid-slope area at the time
the photo was taken.

Plate 6: North slope of Pingo .#10 and the surrounding drained
lake flat of Pingo Lake. The south slope of Pingo #10
has a similar grassy vegetation.

12



upon the lake bottom and within a few years will stabilize
the presently exposed soil.

Pingo Lake Site

a) Pingo #10: A north-south and an east-west transect
was established on July 21 over a small pingo and on
surrounding lake flats at the Pingo Lake site (Plate 6).
The probe measurements were taken every meter.

b) Collapsed Ice Wedges: A number of short transects

(north-south and east-west) were set up across collapsed
ice wedges near Pingo Lake (Plate 7). Topography and
active layer thickness were measured at 10cm intervals.

I.0.L.: A north-south transect over "Satellite" pingo
at the I.0.L. site was established on July 2 (Plate 8).
Active layer measurements were taken every 2m except
within the tension crack where measurements were taken
every 1 meter. This data was collected during working
hours and is used with permission of Dr. MacKay.

Garry Island: A 40m north-south transect across a low

hill was probed at 1lm intervals. Hummocky terrain was
pronounced on the north facing slope portion of the tran-
sect but was absent on the lower south facing slope portion.
In the hummocky terrain, a probe was taken on the hummock
top and interhummock depression nearest the probe station.

Tuktovaktuk: A six meter transect was established on

June 13 behind a beach berm at Tuktoyaktuk. Probing, at
10cm spacing, was carried out periodically throughout
the summer during each resupply wvisit to Tuktoyaktuk.

13



Plate 7:

Plate 8:

High center polygons bordered by "collapsed®" ice
wedges. The Pingo Lake flat, observed in the
upper right of the photograph, is to the right
(south) of the photo area.

North slope of "Satellite”"” Pingo with orange flags
marking the transect across the pingo. The transect
crosses predominantly grassy vegetation on the north
slope, as seen in the photograph, whereas the south
slope has a complete ground birch and dwarf willow
cover.

14



THAW ASSOCIATED WITH MELTING OF A SNOWBANK ON A LOW ANGLE SLOPE

The Kikoak west facing slope transect (June 4-10),
and Illisarvik southeast facing slope transect crossed
late snowbank remnants. Thus, at the initiation of
daily observation, different portions of the courses
had different active layer thicknesses depending on
their position relative to the remnant snowbank. It
was hoped to characterize the early summer thaw associ-
ated with these remnant snowbanks.

As may be expected, the non-snow covered portions
of the courses had a certain initial active layer thick-
ness which was variable depending on the time of initial
observation, soil type, vegetation influences and other
factors. The snow covered portions of the slope generally
had no active layer although it is possible in certain
situations to have unfrozen soil beneath a thin (less than
20cm remnant snow cover., °

An active layer may develope beneath a thin remnant
snowbank (less than 20cm) due to penetration of incoming
short wavelength radiation. This effect was not observed
to any great extent directly on the Kikoak west facing
slope transect but was observed adjacent to the mid-slope
portion of the Kikoak transect. 1In addition, thaw beneath
a remnant snowbank was similarly observed at the Banook
Site. AtKikoak, on June 5, two 2m by 2m areas were cleared
of snow and probed to determine active layer development.
Results showed an average thaw depth of 5cm with up to
30cm unfrozen soil beneath 20cm of snow. Maximum thaw
occurred in a 1l0cm by 1l5cm patch of bare sand. The snow-
bank above this patch had a 3cm to 5cm basal ice layer
indicating "ripe" snow conditions. By the morning of
June 6 there was a lcm to 2cm frozen crust where the snow
had been cleared. Similar frozen crusts were recorded
during morning probes of the lower slope course. By the
evening of June 7, maximum active layer thickness was

15



reduced indicating a freezeback once the insulating snow
cover was removed. The insulating effect of the snow
cover is that of absorption of outgoing long wavelength
radiation thus preventing radiation cooling.

To study the day by day development of the active
layer, the daily active layer measurements were averaged
over the entire course. The use of average thaw data
should not be misunderstood to imply that the thaw rate
(and hence, active layer thickness) is constant for the
entire course over a certain period of time. Figure 5b
shows the actual measurements of daily active layer thick-
ness for the Kikoak west facing slope transect.

It is immediately observable that active layer
thickness is highly variable at each probe station along
the transect. Some abnormally high increases in active
layer thickness over a 24 hour period (in excess of 10cm)

- for thé upper slope may reflect the penetration of the
probe through a pocket of very dry sand (i.e. non-ice
bonded). The occasional freezebacks indicated in 5b

may reflect slight changes in probe locations at each
probe station in lieu of true freezeback. That is to say,
the frost table is not a planar feature and probes taken

a few centimeters apart yield slightly different active
layer thicknesses. On a larger scale (25cm probe spacing),
the frost table is quite irregular even at the end of the
observation period. These irregularities probably reflect
slight variations in soil profile, soil moisture, micro-
relief and surface vegetation.

To properly evaluate some of these factors, thaw
depth data were examined in subgroups relating to distance
away from remnant snowbank, microrelief and soil type.

The topographic effects are discussed more fully in the
section on microrelief where a detailed frost table.
configuration is presented. Limited soil type and moisture

16



content were obtained and are discussed where applicable.
It is near impossible to adequately record and interpret
vegetation changes on a small scale but possible vegeta-
tional influence is considered on a gross scale.

Kikoak West Facing Slope

A plot of time versus active layer thickness for the
Kikoak west slope transect shows the differences observed
for the subgroups which were selected according to position
relative to the initial remnant snowbank. The upper slope
portion of the transect had the thickest active layer on
June 4 and also experienced the largest thaw during the
June 4 to June 10 observation period (Figures 5 and 6).
During the same time period the lower slope section had
the smallest increase in active layer thickness. By
June 10 (end of study period) the mid-slope portion of
the transect had an average active layer thickness equal
to that of the lower slope section despite being covered
by approximately 20cm of snow, on June 4, with a virtually
non-existant active layer.

The thicker active layer for the upper slope may be
attributed to a number of factors. Firstly, the surface
vegetation is very sparse (Appendix III), allowing more
direct incoming radiation to be absorbed by the sandy
soil. Secdndly, although soil densitites were not ob-
tained, thermal conductivity of the dry sandy upper slope
soil is probably at least twice that of the "peaty" soil
of the lower slope. This would allow a more rapid transfer
of energy to the frost table. Also, the upper slope
frozen soil sample had a lower ice content than the
lower slope frozen sample (Appendix II). Less heat is re-
quired, per unit thickness of thaw, to overcome the latent
heat involved in the ice-water phase change, allowing
thicker active layer development on the upper slope. In
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contrast, the lower slope portion of the course had a
higher unfrozen moisture content (in the active layer)
and a higher frozen moisture (icé) content below the
frost table. The high water content in the active layer
is the result of upslope snowbank melt and soil thaw,
and in-situ soil thaw. The ice content in the frozen
soil probably reflects soil moisture conditions of the
previous fall, prior to freeze-back although some change
in ice content of soil may occur throughout the summer
(Mackay, 1980). Both of these soil moisture conditions
influence the relatively thin active layer observed.

The importance of ice content in the thawing of
frozen soil has already been discussed for the upper slope
soil. The effect of soil moisture in the active layer is
ambiguous. The thermal conductivity of a soil (with con-
stant dry density) increases as the soil moisture content
increases (Harlan and Nixon, 1978). Lachenbruch (1970)
has shown that heat transfer by convection can be an im-
pbrtant factor when groundwater flow is high. Any increase
in heat transfer by these two mechanisms are counter
balanced by heat loss accompanying evaporation of soil
moisture in the open active layer system.

The lower slope soil profile consists of a lower
peat layer and an upper sandy layer of variable thickness
below a continuous, lcm to 2cm thick, surface turf or
"vegetation mat". This was determined by excavating a
number of local topographic highs and lows adjacent to
the lower slope portion of the transect (Figure 7).
Surface vegetation may act to reflect direct incoming
radiation (Brown, 1965). This feature of the lower slope
vegetation mat, in addition to the insulating effect of
its definite lcm to 2cm thickness, acts to reduce the
heat transfer deeper into the ground. On June 9th, the
frost table was invariably 2cm to 3cm below the top of
the buried peat layer, regardless of the thickness of
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the overlying sandy layer. This active layer configuration
(Figure 7) is a result of the different thermal conductiv-
ities of the two soil types. The sand layer with higher
thermal conductivity is complétely thawed, regardless of
its thickness, allowing heat transfer to the underlying
peat. The buried peat soil, with lower conductivity acted
as an insulator allowing a maximum of 3cm thaw even ih
areas where it is relatively close to the ground surface.
Areas with a thicker sand layer also had positive micro-
relief and thus, it is possible that greater energy input
from direct radiation contributed to the complete thaw

of the thicker sand layer.

Legend

i

surface organic mat

/

sand with variable
peat content

N\

buried peat

el ol S
June 10 frost table

Figqure 7: Cross section of soil profile from the Kikoak

Site lower slope based on five excavation pits.
During the observation period the mid-slope area

(initially snow covered) experienced a greater increase

in thaw than the lower slope. A more rapid thaw is ex-

pected because of the initial absence of an insulating

active layer once the remnant snowbank had melted. It

is also possible that the mid~slope has a soil profile

similar to the upper slope (i.e. sandy) but unfortunately,

no excavations were carried out in order to test this

hypothesis.
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Illisarvik Southeast Facing Slope

The average increases in active layer thickness
were also calculated for the June 13th to June 26th
period at the Illisarvik southeast course. An average
active layer thickness versus time, for various data
sub groups, is presented in figure 8. Figure 9 shows
the position of the frost table at the beginning and
end of the June observation period, the detailed frost
table configuration on June 24 and August 13 and the
actual thaw increase at individual probe stations. The
half meter sample spacing used in the daily June thaw
mearurements is too large to record the true nature of
the active layer in hummocky terrain. The 1l0cm detailed
probe sample spacing (June 24 and August 13) revealed
small scale variations in the frost table configuration.

Thawing on the mid-slope section can be divided
into two phases (Figure 8). The first was a period of
very rapid thaw immediately following the final melting
of snow cover. The last remaining snow was melted and
an average thaw of 3.5cm was recorded during an 18 hour
period on June 16. Maximum daily temperatures on June 15
and June 16, the period of rapid thaw, were markedly higher
than those recorded on the first two days of observation
(Appendix IV). The upper slope and lower slope area prob-
ably experienced similar snow melt and rapid initial thaw
in response to four days of abnormally high daily maximum
temperature (June 8 to June 1ll: Appendix IV), Jjust prior
to the observation period (i.e. no initial rapid thaw
recorded in these areas).

Environmentally, this rapid thaw phase may be quite
signigicant. Water released into the active layer (from
final snowbank melt and thaw of ground ice in the soil)
will percolate downslope along the frost table. This
lubricates the base of the active layer possibly to the
extent that reduced soil strength may result in slope
failure. Slope failure is, of course, related to other
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factors such as the angle of the slope, active layer
thickness, soil type and abundance, and type of vegetation
cover. Once the active layer slump has exposed bare
mineral soil, successive seasonal failure will probably
occur until the slope is restabilized.

After the initial rapid thaw phase, the rate of thaw
aecreased in the mid-slope area. The insulating effect
of a certain thickness of active layer (after initial thaw)
may explain the decrease in the mid-slope thaw rate during
the second phase. The upper slope experienced the largest
thaw increase during the observation period (excluding the
rapid initial thaw phase for the mid-slope area) despite
having a thicker insulating active layer at the onset of
observation. This may reflect: a transition in soil type .
across the mid-slope into the lower slope area, the higher
angle of the upper slope and low soil moisture content in
the upper slope active layer. These factors are somewhat
intertwined since Arctic soil type is largely related to
drainage conditions (i.e. soil moisture content) which are
in turn affected by the slope of the ground surface.

Lower soil moisture for the upper slope active layer
could explain the larger thaw increase observed here if
the zero curtain effect, as proposed by Harlan and Nixon
(1978), is a major factor in the mid-slope area. The
zero curtain effect is a time delay mechanism in soil
warming due to the latent heat associated with the ice-
water and water-water vapor phase changes (Figure 10).

+
Q‘ Zero current effect
e
g : ,///
5 \
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3
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>
- e e Y Time ———
Figure 10: Ground thermal rébime illustrating the zero

curtain effect due to latent heat (Reproduced
from Harlan and Nixon, 1978).
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Similarly, downslope percolation of soil moisture
from the melting remnant snowbank could explain the
lowest thaw rate which was observed on the lower slope.
- However, limited moisture analysis of soil samples for
the upslope and downslope area collected on June 25
(Appendix II) do not support this hypothesis. Unfortu-
nately, no soil samples were taken in the mid-slope area.
Soil moisture conditions just above the frost table were
similar for both the upslope and downslope samples al-
‘though the lower slope frost table is closer to the
ground surface (Appendix II). Soil moisture conditions
for the entire course would have to be monitored through-
out the observation period to ultimately confirm or
reject the time delay hypothesis.

Differences between the soil composition of the
upslope and downslope areas may also have contributed
to the differences in the amount of June thaw. The mid-
slope area, arbitrarily determined on the basis of June 14
snow cover, is a transition zone between true hummocky
terrain and the upper portion of a nivation hollow. A
20cm thick peaty layer below 10cm of gray clayey silt
was encountered in a soil sample pit from the lower slope
excavated on August 22. Such a profile would explain the
large initial active layer (thaw of upper clay prior to
the observation period) and the low increase in active
layer thickness during the observation period (thaw of
buried peaty soil). The lateral continuity of this soil
profile was not determined, but since the hummocky terrain
is not very pronounced, lateral variations in soil profile
may be slight. The lack of abundant high broad leaf
vegetation (good reflectors of direct incoming radiation)
on the lower slope, compared with ground birch and dwarf
willow cover on the upper slope, may have also contributed
to the greater lower slope initial active layer thickness
by'allowing more incoming radiation to be absorbed at the

ground surface.
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By mid August there was no significant difference
in active layer thickness for the different slope areas.
The lower slope area actually had the greatest average
thaw (X thaw: 58cm) but it was not statistically greater
than either the upper slope (X thaw; 54cm) or mid-slope
(X thaw; 53cm) areas. Thus, late snow cover may delaj‘
early summer thaw but has little effect on late summer
active layer thickness. The hummock versus interhummock
thaw difference is not immediately observable from the
half-meter probe spacing data set but in general, hummock
tops experienced greater thaw than interhummock depress-
ions. This concept is dealt with in more detail in the
section on microrelief where the l0cm probe spacing data
is examined.

In the model proposed by Fisher (1977), thaw rates
should decrease exponeﬁtially throughout the summer as
the active layer increases in thickness. If this is the
case, a linear extrapolation of June thaw rates will
result in estimates of late summer (August) active layer
thickness larger than those observed in the field. 'This
was not the case for the Illisarvik southeast slope where
linear extrapolation of June thaw rates produced estimates
of active layer thickness (for August 13) which were
smaller than actually observed (Figure 11). This is in
spite of the fact that ice content in samples taken be-
neath hummocks (and hence, energy required to thaw a unit
thickness of soil) increased with depth (June 25 versus
August 22 soil samples; Appendix II).

This apparent excess in late summer active layer
thickness may result from a depressed thaw rate in early
summer, associated with early summer high soil moisture
content (Appendix II), and the zero curtain effect as dis-
cussed above. Alternatively, the abnormally high July
and early August daily maximum temperatures (Appendix IV)
observed in 1979 could explain the deviations from Fisher's:

model.
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and the Tuktoyaktuk transect.

The apparent agreement of late summer measurements
of active layer thickness with estimates based on linear
extrapolation of early thaw rates at Illisarvik are con-
firmed by measurements of average thaw depths at a three
meter course in Tuktoyaktuk recorded throughout the summer
(Figure 11). A linear thaw rate is indicated even in late
August although a decrease in thaw rates prior to freeze-
back (sometime in September for 1979) is necessary by
definition.
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In summary, late snowbank melt delays active layer
development in those areas covered by the snow. Snow-
bank melting and rapid, but short-lived, initial active
layer development (after the snow melt) provide excess
soil moisture downslope. After initial rapid thaw, in
previously snow covered terrain, active layer develop-
ment is dependant on factors such as soil type and water/
ice content, ground surface relief and surface vegetation.
Dependant on how far into the summer late snow cover per-
sists, the underlying soil will not necessarily have a
thinner late summer active layer. Although an exponen-
tial decrease in thaw rates throughout the mid-summer
may occur (Fisher, 1977), one must be careful in using
generalized time versus depth to frost table calculations
for predicting active layer thicknesses. 1In fact, active
layer thickness at any given locality is highly variable
at any given time. Also, the develdpment of the active
layer is a unique response to the climatic conditions
of the particular year in question.

DIURNAL VARIATIONS IN THAW RATES

Heat energy is required for the ice to water phase
change associated with the thaw of soils in permafrost
areas. In nature this energy must be imparted to the
earth surface at the ground/air interface. Mathematical
calculations on the energy transfer between the ground
surface and the overlying air mass have been attempted
(Abbey et.al., 1978). Many of these models consider a true
boundary laver being set up at the base of the air mass.
A true boundary layer is not observed in nature and many
factors such as surface vegetation effects (Brown, 1965),
local climatic effects, variable soil moisture conditions.
and the effects of direct incoming radiation from the
sun complicate such models.
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Abbey et. el., (1978) reported a 69% correlation
between air temperature and net incoming radiation and
suggests that air temperature, measured in cumulative
OC/day, may be used as a measure of net radiation. There
is an association of air temperature and net radiation
because the warming of the air mass is the result of.
direct radiation and radiation reflected at the ground
surface.

The amount of energy imparted to the ground surface
cén, however, exceed that explained by the temperature
of the overlying air mass. French (1970) has reported
soil temperatures (up to 14OC), taken lcm below the
. ground surface, well in excess of the air temperature at
the time of the measurement. These soil temperatures
are attributed to the direct effects of incoming radiation.

Once the ground surface has been heated, this heat
must be'transferred through the active layer in order to.
induce thaw of frozen soil at the frost table. It is
generally accepted that conduction is the primary method
of this transfer and that convection can ususlly be re-
garded as minimal (Harlan and Nixon, 1978). However,
French (1970) suggests convection of heat may be im-
portant within a few meters of the ground surface.

Heat transfer, through the active layer, by conduction
occurs at a rate dependant on the thermal conductivity
and thermal diffusivity of the soil in question as well
as the geothermal gradient present in the active layer.
In the present study changes in the geothermal gradient,
throughout the active layer, were not obtained and as a
result the precise rate of heat transfer could not be
determined.

Batson (1974) has observed that soil temperatures,
down to the frost table, fluctuate with changes in daily
maximum and minimum temperatures and that variations in
soil temperatures have a time delay, or lag effect, with
respect to air temperatures (Figure 12). Unfortunately,
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TABLE II

Kikoak west facing transect

Illisarvik southeast facing
slope transect

Average thaw rate Average thaw rate
Date (cm/hour) Date (cm/hour)
1 2 3 4 5
June 14, 15 0.05
June 5 0.14 June 15 0.03
June 5, 6 0.12 June 15, 16 0.04
June 6 0.05 June 16. 0.09
June 6 0.13 June 16, 17 0.00
June 6, 7 0.02 June 17 0.09
June 7 0.04 June 17, 18 0.13
June 7 0.52 June 18 0.01
June 7, 8 ~0.06 June 18, 19 0.06
June 8 0.11 June 19 0.02
June 8 0.26 June 19, 20 0.08
June 8, 9 0.08 June - 20 : 0.02
June 9 0.12 June 20, 21 0.04
June 9 0.21 June 21 0.01
June 9, 10 0.15 June 21, 22 0.04
June 22 0.01
June 22, 23 0.03
June 23 0.03
June 23, 24 0.03
1. 0600-1700 hours 4. 2000-0500 hours
2. 1700-2100 hours 5. 0500-2000 hours

3. 2100-0600 hours

Table II:

Average diurnal thaw rates for the Kikoak
west facing slope transect and the Illisarvik

southeast facing slope transect.
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Batson's soil temperatures were recorded only once a day,
such that diurnal variations could not be detected.

Abbey (1978) reports that average peak intensity of

ground heat flux lagged the peak radiation by two hours.
Fisher (1978) recorded detail variations in soil tempera-
ture, on July 28 and July 29, at a depth of 20cm and 40cm
below the ground surface. At 20cm depth a 3°C fluctuation
in soil temperatures was reported with a 6 hour time delay
between maximum soil temperature and the time of maximum
incoming radiation. The results at 40cm depth were not

as conclusive although near maximum soil temperatures

were recorded from 2200 hours to 0500 hours.

By monitoring thaw depths two to three times a day,
at the Kikoak west facing slope and the Illisarvik south-
east facing slope, it was hoped to record any diurnal
variations in active layer increases. Figure 6 and figure
8 are plots of average thaw depth for each data set of
probe values for the Kikoak and Illisarvik southeast slope
transects, respectively. Average thaw rates for the time
between successive data sets are presented in Table II.
The logistics of using average thaw depths is discussed
in the previous section (Figure 5b).

A visual examination of figures 6 and 8 shows a
trend of larger and smaller incremental increases in
active layer thickness, dependant on the time of day
during which thaw measurements were obtained. At
Illisarvik, where detailed topography was measured, this
trend is evident for both hummocks and interhummock de-
pressions. At Kikoak course (June 4 to June 10) there
appears to be a five to ten hour time delay between the
time of maximum thaw and the time of maximum incoming
radiation, with maximum thaw occuring between 1700 hours
and 2100 hours. For the June 18 to June 23 Illisarvik
southeast slope data, maximum thaw takes place during the
2000 hour to 0500 hour time period, indicating a time
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delay of 8 hours to 17 hours. A statistical comparison
of the thaw rates (from Table II), using student's t test,
concludes that the maximum thaw does occur during the
above stated periods with a .05 significance for the
Kikoak data and a .01 significance for the Illisarvik
data. ‘ B

The greater time lag observed at the Illisarvik site
can be explained by an increase in the time required for
the temperature wave to propagate through the thicker
active layer observed at Illisarvik (compared to the mid-
slope and lower slope at Kikoak). French (1970) has
previously reported on diurnal temperature wave propaga-
tion through the active layer (Figure 13). Also, much
of the Kikoak course was underlain by sandy soil which
has a higher thermal conductivity (and hence, faster
heat transfer) than the clay and peat soil observed at
the Illisarvik southeast slope.
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Figure 13: Late summer temperatures In the active layer,
18-19 August 1968. (Reproduced from French,
1970)

In some cases (i.e. Illisarvik lower slope) a small
decrease in active layer thickness, or freezeback, is
indicated for the 0500 hour to 2200 hour time period.
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Dr. J.R. Mackay (pers. comm.) suggests this
freezeback phenomenon may reflect an irregularity in
the probing method. However, a large amount of freeze-
back was definitely noted (see page 14) adjacent to the
Kikoak transect indicating that freezeback can occur
over a relatively short time period. Also, one would
not expect probing irregularities to result in a fairly
consistant trend for six consecutive days, (i.e. Illisarvik
southeast slope transect). It is not known if this
0500 hour to 2000 hour period marks the time of minimum
soil temperature near the frost table because soil tem-
perature prcfiles were not obtained.

A major deviation from the time lag thaw model was
observed on June 16 when the maximum daily thaw rate,
for the entire Illisarvik dats set, occurred during the
0500 hour and 2200 hour time period. This:period of
maximum thaw is biased by rapid initial thaw (following
snowbank melt) on the mid-slope area in response to a
relatively high daily maximum temperature on June 16.
Other deviations from the model are also observed (i.e.
Illisarvik upper slope) but these are the exception
rather than the rule.

Previous reports on the time lag between maximum
incoming radiation and soil warming at depth (French, 1970;-
Batson, 1974; and Fisher 1977), provide a basis for the
concept of diurnal variations in active layer increases
as presented above. Possible irregularities in the
probing method, suggested by freezeback, qdestion the
validity of this model. Future studies involving
accurate temperature profiles and energy balance cal-
culations'in conjunction with detailed active layer
measurements may confirm the hypothesis of a time lag
in daily maximum thaw with respect to daily maximum

incoming radiation.
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EFFECTS OF DIRECT INCOMING RADIATION

Microrelief (Hummocky Terrain)

» Fisher (1977) summarizes two earlier, supposedly
conflicting, theories concerning the configuration of
the frost table (base of the active layer) with respect
to the ground surface relief (Figure 14). One model
(Mackay, 1958) was originally proposed for hummocky
terrain and suggests that the frost table is an inverse
of surface topography. Brown and Johnson (1965) believe
that the frost table follows the ground surface contour.

A B

Surface

Active Layer -

Permafrost

Figure l4: Idealized shapes of the active layer
(A after Mackay, 1958; B after Brown
and Johnson, 1965). (Reproduced from
Fisher, 1977).

Mackay's original data (Mackay, 1958) show detailed
variations of the frost table. Brown and Johnson (1965)
based their model on 36 probe measurements on a two meter
by two meter grid, thus overlooking detailed changes of
the frost table. Based on a five meter spacing of probe
measurements, Fisher (1977) favors the Brown and Johnson
(1965) model although noting irregularities in active
layer thickness may occur in hummocky terrain.

The lateral dimensicns of hummocks are usually less
than one meter. Thus, spacing of probe measurements in
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hummocky terrain should be less than one meter in order

to adequately describe active layer thickness in these
areas. At the Illisarvik site, a six meter north-south
transect (lineated hummock tfansect) and a 25 meter
transect (southeast facing slope transect) were studied
with a 10 centimeter spacing probe measurements and. sur-
face topography measurements (Figures 9 and 15). Such
closely spaced probe measurements show that the frost

table is an irreqular surface rather than a planar feature.
Variations in the frost table are more detailed than

those recorded by the southeast slope daily data (Figure 9)
which had a 0.5m spacing.
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Figure 16: Correlation of June thaw with August thaw
for the Illisarvik lineated hummock transect.

The June 24th active layer is thicker under hummocks
than it is under adjacent interhummock depressions. At
this time, the frost table tends to follow surface topo-
graphy due to the fact that extensive thaw development
has yet to occur. A .65 correlation between the June
and August thaw data for the lineated hummock transect
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indicates that probe stations with a relatively thick
early summer active layer also have a relatively thick
late summer active layer (Figure 16). As discussed in
the previous section, numerous factors may be responsible
for thaw depth at each individual probe station. Many

of these factors, such as, soil moisture and vegetation
cover are variable throughout the summer and may explain
the wide scatter observed. By August 15, a continued
higher rate of thaw under hummocks, especially for the
lineated hummock transect, results in a frost table
configuration that is an inversion of surface topography
(Figures 9 and 15). This inversion is not as pronounced
for the southeast slope transect. Here the frost table
is a smoother surface but it does rise beneath intra-

~ hummock depressions. The inversion may not be as pro-
nounced due to the fact that the southeast slope transect
does not always cross over the central portion of each
hummock, thus not recording maximum thaw. .

At Garry Island, active layer thickness was measured
for 33 ihdividual hummocks and adjacent interhummock
depressions. A single active layer measurement on the
hummock top, another in the adjacent interhummock de-
pression and the local relief of the hummock were re-
corded at each probe location. Of the 33 sample sites,
22 were located on a north facing slope and 12 on a south
facing slope. The results, summarized in figure 17,
support the Illisarvik data in that the frost table is
an inversion, or crude mirror image, to surface topo-
graphy. Active layer thickness is similar beneath
hummocks on both the north and south slope. In general,
interhummock depressions on the south slope have a
thicker active layer than those on the north facing slope.
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Figure 17: Idealized active layer thickness in hummocky
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terrain: a) on a north facing slope (8 slope)
b) on a south facing slope (79 slope) (see text).

Mackay (1958) proposed that differences in soil
composition and soil moisture content between the hummock
and interhummock areas may be responsible for the thaw
differences observed. The interhummock peat soil
(Appendix II) would have a lower thermal conductivity
and thus a thinner active layer. A greater moisture
content in the unfrozen peat, as opposed to that of the
clayey silt hummock soil, would consume energy because
of the latent heat associated with evaporation.

The unfrozen soil moisture content of interhummock
peat was not recorded but they were gquite damp to the
touch. The ice contents of frozen interhummock samples
were at least five times higher than those in adjacent
hummocks (Appendix II). 1In fact, a June excavation
near the Illisarvik southeast slope transect revealed
massive ice (contains air bubble trains) in the inter-
hummock depression just below a loose vegetation cover
(Figure 18: Plate 9). This ice may be the result of a
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Plate 9: Massive ice beneath an interhummock depression on the
upper Illisarvik southeast facing slope (see {igure 18).
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Figure 18: Cross-section of excavated (June 25) interhummock
depression revealing massive ice (upper slope on
Illisarvik southeast facing slope).
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active layer thickness for the Illisarvik
lineated hummock detailed data set.

A) June 24 data. B)~ August 13 data,

late season rain storm the previous fall, after an
impervious frozen crust had formed at the ground surface.

The latent heat required to thaw soil with higher
ice content along with the effects of soil composition
and moisture discussed by Mackay (1958), may explain,
in large part, the active layer development in hummocky
terrain, There is, however, another factor which has
not yet been considered; the greater heating of the
hummock surface by direct radiation.

A plot of local topography versus active layer
thickness (Figure 19) would seem to suggest that local
high areas (receiving greater direct radiatidn) have
the thickest active layer, However, the true differential
net radiation effect is difficult to test. This is be-
cause hummock tops and interhummock depressions (local
high and low areas respectively) are characterized by
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differences in soil type, vegetation cover, soil moisture
and ice content as outlined above. It may be argued that
variation in active layer thickness with microrelief,
observed in Figure 19, merely reflects these differences.
The increased scatter for the August data suggest a
greater effect of factors other than microrelief. Suffi-
cient quantative data, required to isolate the microrelief
effect by factor analysis, were not obtained. Thus,
analysis of the entire data set is not very definitive.
However, if data for the south facing hummock slopes
(which receive greater direct radiation) are compared
with north facing hummock Slopes (Figures 13 and 20),
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Figure 20: Histogram of June active layer thickness on
south and north sides of hummocks from the
lineated hummock transect.

significantly greater early summer active layer thicknesses
are found on the south facing slopes (99% confidence). Thus,
differential amounts of direct solar radiation can affect
thaw depths on a microscale and, in conjunction with the
material differences outlined earlier, produce the thicker
active layer observed beneath hummocks.

A generalized thaw model for hummocks is presented
in Figuré 21. A larger thaw rate under the hummock, for
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TABLE III

Hummocks

Interhummock Depressions

- relatively high conduc-
tivity of silty clay soil
beneath a thin organic
surface layer

~ relatively low soil
moisture content

- low ice content in frozen
soil

- local positive ground
surface relief resulting
in relatively greater
amounts of net solar
radiation received

low conductivity of peaty
soil

high evaporation of soil
moisture from organic
material

high ice content in frozen
soil

local negative ground sur-
face relief resulting in
decreased net solar radia-
tion received

Table III:

——— ——o—— - ————

Differences between hummocks and interhummock

depressions which may be responsible for the
thicker active layer recorded beneath hummocks
(see text for details)
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reasons summarized in Table III, eventually causes an
inversion of the frost table with respect to surface
topography. The inversion becomes more pronounced
throughout the summer until freezeback begins. The
freezeback period was not studied and is of interest
for future active layer studies in the area.

Macrorelief(Slope Orientation)

It has already been shown that greater incoming
radiation is partially responsible for increased thaw
beneath hummocks. The effect of incoming radiation on
depth of thaw has also been test;d fbr features with
larger relief than hummocky terrain. Transects were
set up across collapsed ice wedges at Pingo Lake. Also,
thaw depth measurements were recorded across pingos
(Satellite Pingo at I1I.0.L., Pingo #10 at Pingo Lake,
and a pingo just west of the draiﬁed'léke'"Illisaréik")
and on other non-pingo large scale north and south facing
slopes (southeast facing slope and north facing slope
transects at Illisarvik).

The low topographic areas of the collapsed ice
wedges, which receive less direct radiation, have a
much thinner active layer than the surrounding areas.
Typically, the south facing side of the collapsed ice
wedges have greater thaw depths than the north facing
side (Figure 22). This is an indication of the
greater amount of incoming radiation received on south
facing side. 1In this case, the frost table tends to
follow the surface topography because the relief across
the collapsed ice wedges is much greater than the
ultimate active layer thickness. Tension cracks on the
top of pingos are similar in dimension (but.not origin)
to the collapsed ice wedges. These too have a thin
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Figqure 22: Selected transects across "collapsed" ice
wedges at the Pingo Lake Site (See Plate 7).
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active layer in low areas and a thicker active layer on
the south facing side than on the north facing side.

On east-west transects across the collapsed ice
wedges, the west facing side tended to have a thicker
active layer than the east facing side although both
sides received similar amounts of direct radiation.
Fisher (1977) has proposed that greater thaw depths
observed on a west facing slcpe is a result of coin-
cident daily maximum temperature and the time of maximum
direct radiation on the west slope (both in late after-
noon) .

Pingos provide an excellent location to test the
effect of direct radiation on thaw depths. Pingo #10
at Pingo Lake is a young pingo (pingo growth commenced
after 1950; Mackay, 1979) and has grassy vegetation
on both the north and south facing slopes thus eliminat-
ing differential vegetational influences (Appendix III).
The ground surface is fairly regular without hummocky
terrain and thus eliminates microrelief effects (Figure 23).
On July 21, the active layer on the south facing slope
of Pingo #10 (average thaw of 53cm) was signigicantly
thicker, with a 95% confidence interval, than that on
the north facing slope (average thaw of 37cm) (Figure 24).
This can be attributed to more direct solar radiation
(and associated soil warming) received on the south slope,
resulting in thicker active layer development.

An average active layer thickness of 46cm and 47cm,
on the east and west facing slopes of Pingo #10 respect-
ively, are approximately midway between active layer
thicknesses recorded on the north and south facing slopes.
This is in agreement with the fact that these slopes
receive more direct radiation than the north facing
slope and less than that received by the south facing
slope. Also, the east and west facing slopes receive
equal amounts of solar radiation, thus one could expect
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Figure 23: North-south and east-west transects across Pingo #10.

Note: The apparent thicker active layer on the drained
lake flat is due to the vertical exaggeration in the
sketch.
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similar active layer thicknesses on these slopes.

Thaw measurements were also taken 20m onto the
surrounding lake flats (now a marsh; Appendix III)
to the north and south of the pingo. The lake flat
south of the pingo had an average active layer thick-
ness 13cm greater than that for the lake flat north of
the pingo (48cm versus 35cm). Although drainage con-
ditions may be a factor (south lake flat is much wetter;
Appendix III), the thaw difference is almost certainly
related to the fact that the pingo acts to shade the
north lake flat from the mid-day sun thus reducing the
net direct radiation received. 1If this were the case,
one would expect the north-south lake flat thaw difference
to be accentuated closer to the pingo. Indeed, if data
from the base of the pingo to 10 m onto the lake flat is
considered alone, the lake flat to the south of the
pingo had an average thaw l7cm greater than that for the
lake flat to the north of the pingo.-

On August 19, a north-south transect across a pingo
just wést of Illisarvik lake (Plate 4) was established.
Significantly greater (85% confidence interval) thaw
depths on the south facing slope of the pingo, support-
ing the Pingo Lake data, were recorded. Factors other
than net solar radiation received may be partially re-
sponsible for the thaw difference. The south facing
slope did not have complete hummocky terrain whereas
the north facing slope was completely covered by hummocks.
The non-hummocky portion of the south slope also had
vegetational differences (lack of dwarf willow and ground
birch; Appendix III) which may have had an effect on the
thicker south slope active layer observed.

The north-south transect across Satellite Pingo
(July 5, I.0.L. Site) provides data for comparison of
a third north facing slope and south facing slope pair.
In late June, the average thaw for the south slope was
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Figure 24: Active layer thicknesses for pingo #10: a, b, c,

and d are probe measurements on the lake flat north,
south, east and west of the pingo, respectively.
Graphs e, £, g, h are probe measurements from the
north, south, east and west facing pingo slopes,
respectively.
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slightly larger than that for the north slope but the
difference was not statistically significant (Figure 25).
The fact that much of the north facing slope had grassy
vegetation (Plate 8) while the south slope had complete
dwarf willow or ground birch cover may.explain the re-
latively‘thick active layer on the north slope. Since
‘these measurements were taken in early summer it is

also possible that by late summer the thaw on the south

facing slope would be significantly greater than that
on the north facing slope.
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Figure 25: July 5 active layer thickness for Satellite
Pingo; a) north facing slope. b} south
facing slope.

In addition to the pingo data, thaw depths for the
Illisarvik southeast facing slope and a nearby north
facing slope (Plate 1) were also compared. Both slopes
had hummocky terrain and were partially snow covered
at the June observation period. Both thaw depths were
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compared in mid June and mid August. Thaw depths were
greater at the southeast facing slopes for both obser-
vation periods (Figure 1l1). This was true for corre-

sponding hummocks and interhummock depressions on each
slope. ,

To summarize, there is ample evidence to suggest
that a greater amount of direct radiation received on
south facing slopes will result in a thicker active
layer on these slopes. The differential thaw for north
and south facing slopes will be accehtuated throughout
the summer. Vegetational and microrelief differences
on slopes of various orientation and microclimatic
factors may outweigh this effect.in certain cases.

a)

b)

Figure 26: Idealized active layer development associated
with changes in local relief; a) local relief
exceeds active layer thickness. b)) active
layer thickness exceeds local relief.

52



In areas where the local relief exceeds active
~layer thickness, the frost table will naturally follow
the surface topography although negative relief areas
will have a thinner active layer than areas of positive
relief (Figure 26). The thicker active layer associated
with areas of positive relief are believed to be primarily
the result of greater exposure (of these areas) to direct
solar radiation. Similarly, on a smaller scale, greater
exposure of positive relief features (e.g. hummocks) to
direct solar radiation may result in a thicker active
layer development beneath areas of positive relief such
that the frost table becomes an inverse to the surface

topography.

SUMMARY AND CONCLUSIONS

The field work undertaken in _this project examined
active layer development in a number of different situ-
ations. This study has: 1) resolved an earlier mis-
understanding concerning active layer development associated
with lqcal topography, 2) confirmed observations of
previous workers regarding the effect of slope orientation
and soil type on active layer thickness, 3) reached
some new conclusions on a) active layer development
associated with late snow cover b) diurnal variations
of increases in active layer thickness.

1) In hummocky terrain, greater thaw beneath hummocks
(versus interhummock depressions) results in a highly
variable active layer thickness such that the frost
table is a crude mirror image of surface topography.
Positive relief of the hummock, and differences in soil
profile and soil water/ice content between the hummock
and interhummock depression are factors responsible for

the variable active layer thickness.
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If active layer thickness exceeds local relief,
then larger amounts of direct radiation received on
areas of positive relief (not necessarily hummocks)
may result in a slight inversion of the frost table
with respect to surface topography. If active layer
thickness is exceeded by local relief the frost table
will naturally follow surface topography (e.g. across
pingos) although localized areas of negative relief
will still have a thinner active layer than areas of
positive relief.

2) Slope orientation has an effect on active layer
development. South facing slopes‘will usually have the
thickest active layer because they receive greater amounts
of direct solar radiation. North facing slopes are ex-
pected to have the thinnest active layer with east and
west facing slopes having intermediate active layer
thicknesses. Although the differential net radiation
effect begins as soon as winter is over, the differences
in active layer thicknesses may hot be pronounced until
mid or late summer. Differences in active layer thick-
nesses due to slope orientation may be overshadowed by
the effects of local vegetation, microrelief, late snow
cover and soil type. ‘

3) Late snow cover acts to delay initial active
layer development dependant on the extent of the snow.
Considerable active layer development is possible be-
neath snow cover less than 20cm thick although freeze-
back may occur if the snow is disturbed. Snow melting
and rapid initial thaw, following snow melt in the
previously snow covered area, will increase the soil
moisture content of the active layer in areas immediately
downslope from the late snowbank. By late summer, the
active layer thickness in areas with late snow cover
will not be appreciably different from that in surround-
ing areas dependant on how far into the summer late snow
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cover persists. _

Variations in the daily increase of early summer
active layer thickness indicate a time delay or lag
effect in maximum daily thaw with respect to the period
of daily maximum solar radiation. Between June 17 and
23, maximum thaw was recorded during the 2200 to 0500
hour time period on the Illisarvik southeast facing
transect. Previous work on the propagation of surface
heat (caused by absorption of direct solar radiation)
through the active layer would seem to support this
concept of diurnal variations in thaw rates, although
unknown inconsistancies in the probing method may be
partially responsible for this pﬂénomendn.
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APPENDIX I

Kikoak west facing slope transect and
Illisarvik southeast facing slope transect
daily active layer measurements.
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APPENDIX I

Kikoak west facing slope data

Active layer thickness (cm)
Distance (m) June 4 June 5 June 6
8:00P.M. 6:45A.M, 11:45A.M. 8:00P.M. 6:45A.M. 4:00P.M.

0.0 27 30 28 27 29 30
0.5 30 30 31 30 30 30
1.0 31 31 31 30 31 30
1.5 33 32 33 32 36 37
2.0 32 41 41 - 41 - 43 44
2.5 53 47 55 55 60 56
3.0 43 47 46 - 50 50 49
3.5 47 47 48 46 52 52
4.0 44 43 47 43 48 48
4.5 40 40 38 _ 45 46,fc . 47
5.0 36 35 36 45 49 47
5.5 36 33 37 42 48 43
6.0 29 31 30 36 37 36
6.5 10 13 12 14 15,fc 12
7.0 32 27 31 32 33 48
7.5 30 30 32 40 43 41
8.0 23 24 23 27 30 27
8.5 8 10 8 11 11 12
9.0 3 2 3 4 5 8
9.5 5 2 1 3 6 6
10.0 4s,3 3s,0 3s,0 3s,0 2s,0 3
10.5 19s,0 19s,0 22s,0 18s,0 19s,0 17s,0
11.0 17s,0 16s,0 10s,0 l4s,6,fc  14s,0 11s,4
11.5 1l4s,0 14s,0 14s,0 13s,0 13s,0 10s,0
12.0 2s,5 0 4 ' 5 9,fc 7
f.c. frozen crust observed at ground surface (commonly 0.5cm-2cm)

thickness of late snow cover
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Kikoak west facing slope data

Active layer thickness{cm}
Distance (m) June 6 June 7 June 8

8:00P.M. 5:00A.M. 5:45P.M. 9:45P.M. 5:00A.M. 11:30A.M.

0.0 29 29 29 30 31 30
0.5 30 31 30 30 32 31
1.0 31 30 30 31 31 31
1.5 37 38 36 37 36 37
2.0 43 42 43 <45 43 43
2.5 57 56 55 57 57 55
3.0 49 50 52 61 53 52
3.5 52 51 52 52 53 .54
4.0 47 50 49 50 50 50
4.5 48 49 49 - 50 - 50 - 52
5.0 45 44 46 45 43 44
5.5 45 45 48 50 51 50
6.0 36 37 39 48 39 40
6.5 17 16,fc 20 19 19,fc 23
7.0 39 40 41 43 44 45
7.5 40 48 48 48 48 48
8.0 26 30 31 32 33 34
8.5 15 13,fc 15 14 13,fc 17
9.0 8 10, fc 10 12 12,fc 13
9.5 10 8 fc 10 10 11,fc 10
10.0 8 5 fc 3 7 9fc 6
10.5 13s,3 17s,0 4s,0 2 6,fc 7
11.0 8s,4 7s,6, fc 6 6 fc 7
11.5 75,0 6s,0 4 4,fc 4
12.0 8 7,fc 9 10,fc 7
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Kikoak west facing slope data

Active layer thickness({com)
Distance (m) June 8 June 9 June 10

5:30P.M. 10:00P.M. 4:45A.M. 6:00P.M. 11:00P.M. 6:30A.M.

0.0 31 32 33 36 40 40
0.5 32 34 33 37 40 40
1.0 32 33 36 37 40 41
1.5 37 37 40 -~ 40 - 45 46
2.0 47 46 48 50 51 53
2.5 57 57 60 60 62 62
3.0 - 53 53 56 55 56 67
3.5 57 57 57 60 61 63
4.0 52 52 53 .57 . 59 . 59
4.5 51 52 54 58 59 58
5.0 47 47 49 50 53 51
5.5 52 54 52 51 52 50
6.0 48 47 49 51 53 51
6.5 24 27 27 28 31 43
7.0 45 45 48 49 52 57
7.5 49 50 50 ° 50 51 51
8.0 36 38 40 52 45 49
8.5 20 29 21 29 33 37
9.0 16 19 21 27 28 40
9.5 12 11 18 15 12 10
10.0 9 5 7 10 12 11
10.5 4 10 7 10 12
11.0 4 10 7 0 12
11.5 8 7 9 10 10
12.0 8 8 10 10 11
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Kikoak west facing slope data

Active layer thickness ‘;r“‘;
Distance (m) June 4 June 5 ' June 6
8:00P.M. 6:45A.M. 11:45A.M. 8:00P.M. 6:45A.M. 4:00P.M.

12.5 0 0 3 4 6,fc 7
13.0 3 2, fc 2 3 3, fc 3
13.5 2s,1 2s,0 2s,0 1 0 3
14.0 2s,2 2s,0 1s,1 3 0 5
14.5 0 0 1 1 1 3
15.0 0 0 0 2 1 3
15.5 0 0 1 -1 1 3
16.0 3 0 6 7 7, fc 7
16.5 1 0 1 3 9, fc 7
17.0 0 1 0 2 1 3
17.5 0 0 0 2 3, fc 3
18.0 4 0 2 .4 10, fc 9
18.5 7 7, fc 7 5 10, fc 9
19.0 6 8, fc 6 8 7 10
19.5 7 7, fc 9 10 9 10
20.0 7 4,fc 7 10 8 8
20.5 10 9, fc 8 9 10 11
21.0 6 11, fc 10 10 11 10
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Kikoak west facing slope data

Active layer thickness (cwm)

Distance (m) June 6 June 7 June 8
8:00P.M. 5:00A.M. 5:45P.M. 9:45P.M. 5:00A.M. 11:30A.M.

12.5 8 8, fc 9 8 6,fc 10
13.0 3 4,fc 5 4 9,fc 10
13.5 3 2 6 8 4,fc 6
14.0 5 6 8 8 8, fc 6
14.5 7 4 5 5 6, fc 9
15.0 3 5,fc 7 6 9,fc 6
15.5 4 5,fc 5 5 8, fc 9
16.0 10 9,fc 10 10 11, fc 5
16.5 6 3,fc 5 6,fc 10
17.0 3. 4,fc 5 6 6, fc 6
17.5 4 4,fc 5 T 6 7,fc 6
18.0 10 10 10 11 12, fc 10
18.5 8 7, fc 10 10 10, fc 10
19.0 10 11, fc 11 9 11, fc 11
19.5 10 10, fc 10 10 10, fc 10
20.0 9 11, fc 10 10 10, fc 10
20.5 10 10, fc 10 10 11, fc 10

21.0 10 10,fc 10 10 10, fc 12
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Kikoak west facing slope data

Active layer thickness (cm)

Distance (m) June 8 June 9 June 10

5:30P.M. 10:00P.M. 4:45A.M. 6:00P.M. 11:00P.M. 6:30A.M.

12.5 11 9 10 10 12 12
13.0 10 10 10 11 13 12
13.5 7 10 9 12 16 14
14.0 8 8 7 71w 11 11
14.5 10 10 10 11 11 12
15.0 5 5 7 11 9 11
15.5 10 9 10 11 11 14
16.0 8 9 8 11 10 11
16.5 12 12 13 - 15 - 16 - 18
17.0 9 9 9 10 10 10
17.5 8 8 9 9 9 10
18.0 11 12 13 13 14 14
18.5 10 10 10 11 10 12
19.0 10 10 10 10 12 12
19.5 10 10 10 11 12 13
20.0 10 10 11 13 12 13
20.5 11 11 11 11 10 11
21.0 10 10 10 10 11 11
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APPENDIX I

Illisarvik southeast facing slope data

Active layer thickness(cm)

Distance (cm) June 14 June 15 ° June 16 June 17
7:30P.M. 5:30A.M. 8:00P.M. 6:30A.M. 9:45P.M. 4:45A.M.

0 9 7 9 9 10 10
50 11 12 14 16 14 15
110 4 7 6 6 13 13
150 8 4 8 9 13 10
200 4 4 4 5 7 7
250 2 4 4 -4 3
310 3 4 7 6 8
360 8 6 7 6 12 9
420 8 3 4 4 6 7
470 8 6 8 .9 9 9
520 2 4 3 2 9 9
560 6 4 3 5 3 5
620 8 6 8 8 9 9
680 4 4 8 5 8 9
730 2 3 7 6 8 8
770 18s,0  18s,0 75,0 7s,0 1 1
810 22s,0 20s,0 8s,0 9s,0 2 2
860 23s,0 23s,0 14s,0 l4s,0 7 6
920 - 11s,0 9s,0 2 3 6 6
970 8s,0 65,0 75,0  8s,0 3 3
1020 2 3 4 3 6 7
1080 5s,0 5s,0 4s,0 4s,0 8 5
1120 3s,0 3s,0 1 3 6 8
1160 75,0 7s,0 2 2
1200 1 2 2 ' 4 5 7
1270 7s,0 6s,0 6s,0 4s,0 9 7
f.c. frozen curst observed at ground surface (commonly 0.5cm—-2cm}

thickness of late snow cover

(2}
noi
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Illisarvik southeast facing slope data

Active layer thickness {um)

Distance (c¢m) June 17 June 18 June 19 “‘June 20

10:00P.M. 4:45A.M. 8:15P.M. 5:00A.M. 9:00P.M. 4:45A.M.

0 7 9 10 '8 10 10
50 17 20 17 18 17 18
110 13 11 14 11 12 12
150 9 15 10 10 13 17
200 8 7 8
250 2 4 3 4 3 2
310 7 10 9 9 15 10
360 15 16 13 17 15 15
420 | 8 8 9 9 9 10
470 ' 8 9 9 - 10 - 10 : 9
520 10 10 15 14 16 13
560 5 4 a4 5 5 5
620 9 9 9 10 9 10
680 10 9 10 10 11 10
730 9 10 10 10 10 10
770 3 3 3 4 3 5
810 2 3, fc 3 4 3 6, fc
860 5 10 6 7, fc 9, fc
920 7 8 9 9, fc 10 10,fc
970 3 4,fc 5 4,fc 4 6,fc
1020 7 7 8 9
1080 7 10 5 10 10
1120 7 8 8, fc 9, fc
1160 4 5, fc 3 5 5 9
1200 5 7 6 8, fc 7, fc
1270 10 9, fc 10 10, fc 10 11, fc
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Illisarvik southeast facing slope data

Distance {cm) June 20

10:00P.M. 5:00A.M.

10
20
13
14
8

3
16
18
10
9
16
7
10
11
1
3

3

10

11

10

11

Ju

10

20, fc

14, fc
16
8,fc
2,fc
17
18
10

10, fc
14

7
10
10
12

3

5
9, fc

10, fc
7,fc
8, fc
11

11
8, fc
10, fc

Active layer thickness ()

ne 21

10
21
14
17

8

17
18
10
10
15

.
10
12
12

(YT ¢ RV I Ve B

11
10

10

11
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9
21
16
17
9

3
17
18
10

15
8

" 10

12
11
5
5
9
11
6
10
11
10
5
10
11

June 22

10

10
23
15
17
8
3
17
19
9
10
13
8
10
12
13

11

12

12

--June 23

7:00P.M. 4:45A.M. 7:00P.M. 4:45A.M.

10
23
14
18
9
3
17
19
9
10
15
8
10
12
13
4

11

10

12

10

10
12



Illisarvik southeast facing slope data

Active layer thickness (cw)

Distance (cm) June 23 June 24 June 25 June 26 Augusf 21

6:30P.M. 4:45A.M. 5:00A.M. 4:00A.M. 6:00A.M.

0 11 10 11 - 12 58
50 - 24 24 25 28 59
110 16 15 20 20 50
150 18 18 20 20 56
200 8 9 8 10 40
250 4 3 3 3 32
310 18 18 17 18 53
360 18 19 17 19 58
420 10 10 10 10 . 56
470 o100 11 11 T 11 66
520 16 16 17 16 57
560 9 9 14 20 - 51
620 11 11 11 17 61
680 13 14 14 16 55
730 14 14 15 15 55
770 4 3 3 3 22
810 6 6 6 6 49
860 9 10 10 10 44
920 12 12 13 15 65
970 6 7 8 9 57
1020 10 10 10 11 69
1080 13 13 16 17 64
1120 10 10 10 10 53
1160 6 5 5 7 45
1200 10 10 10 10 53
1270 14 15 17 16 60

69



Illisarvik southeast facing slope data

Active layer thickness (um)
Distance (cm) June 14 June 15 June 16 June 17

7:30P.M. 5:30A.M. 8:00P.M. 6-30A.M. 9:45P.M. 4:45A .M.

1330 3 6 8 8 10 6, fc
1380 6 4 6 8 10
1430 9 10 9 9 10
1480 10 9 10 9,fc 10 9, fc
1530 10 9 9 9,fc 10 © 10
1580 10 10 10 11, fc 9 10
1630 5 5 6 7 5 6
1670 7 9 10 10 10 11
1730 .5 9, fc 8 9,fc
1790 3 8, fc 4 7, fc
1830 9 9, fc 8 " g, fc
1870 9 7,fc 11 10, fc 10 10
1920 11 10, fc 10 9, fc 9 10
1930 | 11 9,fc 10 10 12 12
2030 10 10, fc 9 10, fc 10 10, fc
2080 10 12 10 10, fc 10 10
2140 12 13 13 13, fc 14 14
2210 12 12 13 12, fc 12 11
2270 14 12 13 12, fc 11 12
2330 11 15 10 12, fc 15 13
2380 10 9 10 11 11 11
2430 7 12 11 11, fc 13 13
2480 12 14 12 11, fc 13 12
2510 11 18 19 20, fc 20 20
2580 12 17 16 17, fc 15 16
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Illisarvik southeast facing slope data

Active layer thickness(um)
Distance (cm) June 17 June 18 June 19 . June 20

10:00P.M. 4:45A.M. 8:15P.M. 5:00A.M. 9:00P.M. 4:45A.M.

1330 7 8 8 10 8 9
1380 15 12 10 10, fc 15 17
1430 10 10 12 10 12 12, fc
1480 11 10 11 11, fc 12 12, fc
1530 10 10, fc 10 11,fc 11 13, fc
1580 14 10, fc 14 15 17 17
1630 7 9 8 8 7 8
1670 11 11 12 13 13 14
1730 9 10 10 10, fc 9 10, fc
1790 5 7, fc 4 7, fc 7 10, fc
1830 ’ 7 10, fc 8 " 10, fc 9 ' 10,fc
1870 11 12, fc 11 13, fc 13 13,fc
1920 10 10 10 10 11 10
1930 13 14, fc 13 14, fc 14  1le,fc
2030 10 10, fc 10 10, fc 10 10, fc
2080 10 13, fc 11 13, fc 11 14, fc
2140 15 17 16 18, fc 14 17, fc
2210 12 15 14 15, fc 16 13, fc
2270 13 15 15 17,fc¢ 17 19, fc
2330 16 16, fc 15 16, fc 17 17
2380 11 12 12 13, fc 13 13
2430 14 14, fc 14 14 15 15, fc
2480 13 15, fc 13 15, fc 15 16, fc
2510 20 21 21 21, fc 21 21, fc
2580 16 17 17 17,fc 17 17, fc
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Illisarvik southeast facing slope data

Active layer thickness (um)
Distance (cm) June 20 June 21 June 22 ~ June 23

10:00P.M. 5:00A.M. 7:00P.M. 4:45A.M. 7:00P.M. 4:45A.M.

1330 9 9, fc 9 9 9 10
1380 16 17, fc 18 19 19 19
1430 13 11, fc 12 14 15 15
1480 12 12, fc 13 14 13 14
1530 12 13, fc 14 - 13 - 13 15
1580 17 15 18 19 19 20
1630 9 8, fc 9 8 -8 9
1670 14 14 14 16 15 16
1730 10 8, fc 10 10 10 10
1790 4 7,fc i - .6 - s . s
1830 10 10, fc 9 9 10

1870 13 12, fc 10 12 14 14
1920 9 10, fc 12 10 10 10
1930 16 16, fc 16 16 17 17
2030 11 11, fc 10 11 11 11
2080 17 14, fc 11 13 13 14
2140 15 18, fc 18 18 18 19
2210 16 15, fc 15 15 15 15
2270 16 20, fc 19 19 20 20
2330 15 17, fc 19 20 20 20
2380 15 16, fc 16 16 17 18
2430 16 17 17 17 18 18
2480 16 16, fc 17 16 17 17
2510 21 22, fc 22 22 23 22
2580 18 19 18 19 19 19
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Illisarvik southeast facing slope data

Distance (cm) June 23

1330
1380
1430
1480
1530
1580
1630
1670
1730
1790
1830
1870
1920
1930
2030
2080
2140
2210
2270
2330
2380
2430
2480
2510
2580

6:30P.M.

9
20
16
15
15
20
10
17
10

4
10
14
10
17
11
13
19
15
21
20
17
19
17
25
20

June 24
4:45A .M.

9
20
15
14
16
20
10
17
10

4

14
10
17
12
15
19
16
21
20
18
19
17
25
20

June 25

5:00A.M.
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10
20
17
16
15
20
10
18
10

3
11
16

9
17
11
15
20
14
20
20
18
19
18
26
20

June 26
4:00A.M.

10
20
18
15
18
27
10
19
10
5
11
15
10
19
13
20
20
17
22
26
23
20
19
30
20

Auguéi 21
6:00A.M.

54
71
70
51
56

58
48
54
48
40
50
59
51
59
50
51
60
60
61
69
67
65
66
71
71



APPENDIX II

Water content from Kikoak west facing slope
and Illisarvik southeast facing slope.
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SAMPLE #

1(10-6-79-1)
2(10-6-79-2)
3(10-6-79-3)
4(10-6-79-4)
5(25-6-79-1)
6(25-6-79-2)
7(25-6-79-3)
8(25-6-79-4)
9 (25-6-79-5)
10 (25-6-79-6)
11(25-6-79-17)
12(22-8-79-1)
13 (22-8-79-2)
14 (22-8-79-3)
15(22-8-79-4)
16 (22-8-79-5)
17(22-8-79-6)
18 (22-8-79-7)
19 (22-8-79-8)
20 (22-8-79-9)
21(22-8-79-7)
. 22(22-8-79-8)

-Illisarvik,

‘Illisarvik,

LOCATION

Kikoak, upper
Kikoak, upper
Kikoak, lower
Kikoak,
Illisarvik,

lower

Illisarvik,
Illisarvik,
Illisarvik,
Illisarvik,

Illisarvik,
Illisarvik,
Illisarvik,
Illisarvik,
Illisarvik,
Illisarvik,

Illisarvik,
Illisarvik,
Illisarvik,
Illisarvik,
Illisarvik,

lower
lower
lower
upper
upper
upper
upper
upper
upper
upper
upper
upper
upper
lower
lower
lower
lower
lower

slope

slope

slope

slope

slope
slope
slope
slope
slope
slope
slope
slope
slope
slope

slope
slope
slope
slope
slope
slope
slope

slope.

WATER
CONTENT
4.2%
7.3%
240.3%
133.6%
231.6%
44.8%
675.0%
33.5%
214.7%
26.0%
1564.0%
23.2%
23.0%
24.4%
75.6%
60.9%
203.6%
31.7%
31.6%
89.6%
298.8%
563.8%
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DESCRIPTION

frozen sand

_ unfrozen sand

unfrozen peat
frozen peat
unfrozen silty peat
frozen silty clay
frozen peat
unfrozen silty clay
unfrozen silty clay
frozen silty clay
peaty ice

unfrozen silty clay
unfrozen silty clay
unfrozen silty clay

_frozen silty clay

unfrozen peaty silt
frozen icy peat
unfrozen silty clay
unfrozen silty clay
frozen silty clay
unfrozen peat

icy organic clay



Sketches of soil sample locations

Approximately one meter south of upper slope portion of
-Illisarvik southeast slope transect (June 25)

A0 1

R ™ N

Approximately one meter south of upper slope portion of
Illisarvik southeast slope transect (August 22)

Just south of lower slope portion of Illisarvik southeast
slope transect (August 22)
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APPENDIX III

Gross description of vegetation cover
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Kikoak west

facing slope transect

Om - 9m: -~
(east) -

9m ~ l4m: -

14m-20m -
(west)

20% exposed sand

vegetation is sparse (i.e. no contlnuous turf
cover), low lying and includes; lichens,
reindeer moss, labrador tea and grasses in
order of decreasing abundance:

continuous low lying vegetation cover including
cassiope, heather, labrador tea, cranberry,
empetrum, lichens, mosses and sparse grasses.

continuous vegetation cover.-with 0.5cm - 2cm
thick surface organic mat ("turf")
vegetation includes; heather, cloudberry,
heather, sedges, bearberry, and labrador tea
with occasional ground birch.

Illisarvik site; southeast facing slope transect

Om -8m:
{(northeast)

8m - 19m:

19m - 25m
(southeast)

30% heather and unidentified low lying vegetation
(concentrated on hummocks)
30% mosses (concentrated in interhummock
depressions)
10% crowberry
10% labrador tea
10% loupins, avens, lichens and grasses
5% dwarf willow (20-40cm high)
5% ground birch (<€ 20cm high)

30% heather, avens and unidentified low lying
vegetation (concentrated on hummocks)

30% mosses (concentrated in interhummock
depressions)

20% grasses

15% colt's foot

5% loupins

50% mosses

20% grasses

10% sedges

10% loupins

10% heather, avens and other unidentified low
lying vegetation
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Illisarvik site; north facing slope transect

Om - 7m:

(south) ~ upper slope with hummocky terrain

40% mosses (concentrated in interhummock
depressions) Co
30% heather, avens and other unidentified -.
low lying vegetation
10% dwarf willow («40cm high)
10% grasses (up to 45cm high)
5% sedges
5% colt's foot

7m - 1l4m: - poorly drained lower transect (near "Scotia
{north) Lake" water level)
40% sedges
30% mosses
10% crowberry
10% ground birch (< 10cm high)
5% cloudberry ‘
5% heather and other low lying vegetation

Illisarvik site; lineated hummock transect

30% heather, avens and other unidentified low
lying vegetation (concentrated on hummocks)

30% mosses (concentrated in interhummock
depressions)

15% colt's foot

10% grasses

5% loupins

10% unidentified

Illisarvik site; North-south transect across the pingo

west of Illisarvik Lake

Om - 38m: - 70% cover of high bushes up to 50cm high
(north) (85% dwarf willow, 15% around birch)
- also complete ground cover of low lying
vegetation (30% mosses, 10% grasses, 40% heather
and unidentified plants)
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38m - 55m: - near complete cover of high bushes (50cm -
70cm high) (80% dwarf willow, 20% ground
birch)
-also, complete low lying vegetation cover
(70% mosses, 20% grasses, 10% fern-like plants
and unidentified plants)
55m - 63m: - similar to 38m - 55m section except upper
bush cover is 80cm to 100cm high
63m - 80m: - 40% heather and other low lying vegetation
(south) - 15% crowberry :
- 15% blueberry
- 10% grasses
- 10% mosses
- 8% loupins and lichens
- 2% dwarf willow .
Pingo Lake site; north-south transect across pingo #10
Om - 22m: - 60% sedges, 40% grasses on a "floating"
(south) organic bog
22m - 37m: - near complete grass vocer (20-70cm high) with
: minor mosses ( «1%) and dwarf willow ( <1%)
- some exposed soil from 33m - 37m
37m - 39m: - in tension crack (mainly grassy vegetation
‘ up to 1lm high)
39m - 66m: - same as 22m - 37m section
66m - 80m: - water saturated lake flat (but not a "floating
(north) bog") 80% sedges and 20% grasses
Pingo lake site; east-west transect across pingo #10
Om - 21lm: - water saturated firm lake flat (i.e. not a
(east) "floating bog") 90% sedges, 1l0% grasses

100cm high)
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22m - 42m: - complete grassy vegetation usually 30cm
maximum height

42m - 45m: - tension crack: 75% grasses (up to 1lm high)
5% sedges, 20% mosses and bare peat

45m - 58m: complete grassy vegetation with average height

of 70cm
58m -~ 80m: - sedges and grasses (50~-80cm high) on a firm
(west) lake flat ’

. Garry Island site:

north facing slope: 30% mosses
25% crowberry
20% tussocks { «30cm high)
15% ground birch (¢ 10cm high)
10% lichens and colt's foot

upper south facing slope (hummocky).

- similar to north facing slope except
50% dwarf willow (up to 50cm high)

lower south facing slope (non-hummocky)

- 40% mosses, 30% sedges and grasses (<« 20cm
high), 20% crowberry,

- 10% lichens, colt's foot and other unidentified
plants
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I.0.L. Site:

Satellite Pingo

0 - ém
(South)
8 1l4m

16

30

50

56

87

28m

50m

56m

87m

106m

108 144m
144 - 154m
{(North)

[

complete high bush cover: 70% dwarf willow
(60-100cm high), 30% ground birch (20-30cm high).
ground cover: 40% moss, 20% dead leaves,

10% grasses, 10% labrador tea, 10% cranberry,

10% crowberry.

60% mosses, 20% ground birch (<30cm high),
10% grasses, 5% dwarf willow, 5% labrador tea.

near complete high bush cbver: 80% ground

birch (< 60cm high), 10% dwarf willow (<70cm high).

ground cover: 40% cranberry, 20% mosses,
15% grasses, 15% labrador tea, 8% crowberry,
2% colt's foot.

near complete high bush cover: 90% ground birch
70-100cm high), 10% dwarf willow (110cm+ high).
ground cover: predominantly dead leaves but
also 20% grasses, 5% colt's foot.

60% grasses, 30%'mosse§, 108 lichens.

100% dwarf willow cover.
ground cover: 90% dead leaves, 5% dgrasses,
5% small white flower.

tension crack: 60% mosses, 20% small white
flower (?), 10% grasses, 10% exposed peat.

75% mosses and lichens, 20% grasses, 5% fire
weed.

complete high bush cover: 95% ground birch
(50~70cm high), 5% dwarf willow.

ground cover: 50% mosses, 20% dead leaves

and twigs, 15% grasses, 10% small white flower,
5% lichens.
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APPENDIX IV

Meterological summary for stations at
Illisarvik, Tuktoyaktuk and Inuvik.
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ILLISARVIK 1

, MAY JUNE
pDay Air Temperature Precipitation Day Air Temperature Precipitation
Max (°C) Min (°C) (mm) ~ Max(%c) min(®c) (mm)
1 1 12 -3
2 2 6 -3
3 3 7 -4
4 4 9 -2
5 5 1 - -4
6 6 4 -5
7 1.5e 7 9 -3
8 0.5e 8 11 -2
9 Start of record 9 16 = -1
10 -1 -8 10 23 3
11 -7 -11 11 1 2
1 -5 -15 12 1
13 -4 -16 13 4 -2
14 -1 -13 14 B -2
15 -13 15 10 -2
16 0 -8 16 10 -2
17 -2 -6 17 6 -3
18 -2 -6 18 6 -2
19 -2 -7 19 6 -2
20 4 -6 20 5 -3
21 2 -3 1.0 21 10 -4 0.5
22 -2 -6 22 4 0 .
23 1 -6 23 7 -2
24 -2 -5 24 19 -1 1.5
25 -6 25 1lg .
26 -8 26 .
27 10 -2 0.8 27 -1
28 -2 28 13 1
29 -1 4.6 29 11 2e
30 -1 -3 30 18 2
31 4 -4
e = estimate
m = missing data

1 Collected by J. Anderson, Snow & Ice Div., Environment Canada



ILLISARVIK

JULY - AUGUST
Day Air Temperature Precipitation Day Air Temperature Precipitation
Max (°C) Min(°C) (mm) Max (°c) Min(°C) (mm)
1 23 7 1 m m
2 26 4 2 m m m
3 26 10 3 m m m
4 23 m 4 m m m
5 m m . 5 m m m
6 m m . 6 m m m
7 m m 7 m m m
8 m m 0.5 8 7 m m
9 9 3 9 m m
10 23 6 3.3 10 m m
11 9 3 11 m m
12 10 3 12 m m
13 18 -3 13 - m m
14 23 10 14 m m
15 26 8 15 m m
16 18 8 16 m m m
17 22 8 17 m m m
18 20 9 18 m m m
19 19 8 19 m m m
20 20 10 20 m m
21 25 10 21 15 7 1.5
22 26 14 22 8 6
23 27 12 23 4 .
24 19 12 24 2
25 27 13 25 10 4
26 15 5 26 3 0.8
27 16 5 27 4 0.3
28 19 8 28 10 4 0.3
29 m m 29 7 3
30 m m 30 2
31 m m 31 1 0.3
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ILLISARVIK

SEPTEMBER
Day Air Temperature Precipitation
Max (°c) Min(°C) (mm)
1 4 2 4.8
2 5 2 0.3
3 8 2 1.3
4 4 3
5 4 3 0.3
6 9 2
7 10 4
8 8 3 i
9 5 3
10 3 0
11 5 1
12 4 -4 .
13 0 -4 .
14 -1 -4 )
15 2 -3 0.
16 2 0 0.
17 0 -3
18 2 -4 0.5
19 8 -4

End of Record
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CLIMATOLOGICAL SUMMARY

ATMOSPHERIC ENVIRONMENT SERVICE ~ DEPARTMENT OF THE ENVIRONMENT — CANADA

SEAVICE DE L'ENVIRONNEMENT ATMOSPHERIC ~ MINISTERE OF LENVIRONNEMENT ~ CANADA

SOMMAIRE CLIMATOLOGIQUE

TIME ZONE
STATION_ TUKTOYAKTUK PROVINCE 4B amnic 1979 “uor HORAME NUMERO OE LISTE 125
Paak Wind
TEMPERATURE °C Paiﬁlﬁ;’ggo“ gg - s Masimst
TEMPERATURE °C : ci .8 L.l 8 € 3'53’; 1
DAY &HOURLY TOTALS 24-HOURLY TOTALS 82 155 §'§ §? IR gg sid 24 £3 £ £
JOUR TOTAL DE 6 HEURES TOTAL DE 24 HEURES gi S8 §§ tz"s‘ HEH §§ 52 3|2 |52 g‘g; ¥ R §
ag l58i85( 82133 HEE RS EHIEREHEE
X1 1Y Hnimu. I = 2 <} =
Maximaie | inienate | o 12002 | 1800z | ooooz | osooz & f% £ |82 i E‘ *3 5g‘§§u’§ 58 EE aa gé
Max. | Min. b P e e —1 - ? 2@ & “lag|en
91 | 0.8} =5.5] 2,4 MM 231 1 L
02 | =0,5] =9,5 | 5,0 M M 20§ o H M
03 | 2,5] =7,5]«2,5 MM 1 s DR
08 ] 1,8 =3,7] ~t,0 M M 1 s
05 | 1.5]| -a,8] 1.7 I 1 . B
06 | =3.51-10,0 | =~6,8 M M [ MM
07 | =5,2 [=16,0 I=10,6 M M 1 | L L.
08 ] =20 =6,2 | =t4,1 M M 1.0 .4 .4 T T 1 1 T
1 09 | 3,7 |~13,7 | =8,7 .. 1 o3 22 ki 1 1 1 M
10 ] »3.0 ] «8,0 | =5,5 M M T -] T : i il 1 L
11| =6.5 |~13,3 | =9,9 MM T T 1 M
12 =T,5=10,8{=9,2 " 7‘1 1 1.0 1 i LI
13 | =5,3 |=15,1 I~10,2 M M 1 M N
1§ | «T,0 =15, 3 ]-11,2 M Mi [} L L
IS | 0,4 |=12,8 | =6,1 M 1 L B
16 3, @ -a,6=0,6 NN i M M
17 | =1,4] 7,2} 4,3 M M 91 1 MM
18 1 =2,0 ] =4,7 =3,4a 4 M ki 9 1 H M
19 | «2,6 | =7,4 ] =5,0 M M .2 i 8] 1 IR} H
20 20& -5.5 '-lgS " 5 1 “ M
21| 3,61 <=2,0| 0,8 M T 64 1 M M
22 el,2 | =0,9 [ =3,1 [ ki T s 1 L
23 | «0,2| ~6,1 | =3,2 M Y Ti 1 st M M
2 =1, 41 =3, 8 [=2.5 M T 1] T T T S 11 L,
25 1 =1,2 | «4,7| »3,0 3 M T Tl 1] 0s 1 M M
| 26 2.5 =7, 17+-2.% M 5 H M M
127 1 13,9 «2,3 5.8 N M 2,4 2.4 A\ S 1 1 MM
KL 2 N T S MM 200 i S1 1 1 1 W
1291 4.1 | =0.6| 1,8 MM 2.6 1 2.6 Tt 1 M M
30 0,3 =3,0 | ~1.8 HHT 2,0 i ki LI 11 Mo
3t | 2.0] =3,1| =0,6 MM 1] Tt M
TOTAL FOR MONTH Maximum
M M
MONTHLY SUMMARY / SOMMAIRE MENSUEL 3 2
TEMPERATURE °C  TEMPERATURE °C DEGREE DAYS DEGRES JOURS PRECIPITATION 54, UNITS  PRECPITATION UNITES S.0.
EXTREMES (EXTREMES :ﬁ" e ot oo GREATEST / HAUTEUR MAXIMALE
Maxi Mi essaus QU "
Minimale | D% [ wsoc .| mm mm mm
Mean
Moynes | wg,3 | «7,1 16,0 | 7| TO™ 671 5.0 12,7 2.6 p9
Narmel Normat Pepn Daw
Normale 1.1 | -8,2 Narmals M M 3.0 1.4 Prde.
Owpacture % of Normal
ears 0,8 { 1.1 Neronola Ll H 167% 1792
TAB 41 {54
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ATMOSPHEAIC ENVIRONMENT SERVICE — DEPARTMENT OF THE ENVIRONMENT ~ CANADA

SEAVICE DE L€ MENT ATMO! ~ MINISTERE OE L'ENVIRONNEMENT ~ CANAOA
CLIMATOLOGICAL SUMMARY SOMMAIRE CLIMATOLOGIQUE
YEAR MONTH . 7%%:?235 LISTING NUMBER GEOG. NUMBER
\} sTATION_TUXTOYAKTUK PROVINCE _N"Ts _ annie 1979 mots _ JUNE/ZJUTN HoRARE _C __ NuMEro o Liste 2203910 éo ceoo.. 129
]
f B Dagres | Relative PRECIPITATION PRECIPITATION N DAYS WIiTH JOUR AVEC Pask Wina
‘ TEMPERATURE "C Oavs | Humidlry S.4.UNITS © uUNITES 84 W : Wind ] puximai
{ TEMPERATURE °C Below % ~ _ =il .8 § £ ig g H
: o' : IR es| 21328 8L,
, DAY Humidité 6HOURLY TOTALS 24-HOURLY TOTALS LIRS g_ E5|83) . g2l v |3 z]at, s3led|ss &
JouR Ougty | Peluce TOTAL DE 6 HEURES TOTAL DE 24 HEURES 33 CglEd|o% gé i §§ a2 MK §§q 25l33 sg 52| §
jour E = B o 14 3
Maximum | Minimum | Mean d:.’f;... ! Heln Saaw Pegn. sj ;8‘ go é% iz - g? 23 .E, €3 ,§§ E% Eg é‘;, 33
e e EE RN N e R
an mm mm men mm an mm em e
01 j10,5] -2,8 3.9 ] 14,1 M M TNt uH
021 T.o =1, 2] 3.2 16,8] # n i ! H
03 5.5 ] «2.5 1.5 ] 16,5 M M 1 ] MM
¢d 11,2 ]| =0,7 S.31te.7 “ M i HH
( 05 | 2.8 -3,0|~0,11]18.1 Mo M 1 1 MM
06 | Y51 =5, T|~0.8118.8 AH T HTH
97 B.3 ] =-3,1 2,51 15.9 i L 1 b
L e T8 TAT. 3 =21 LN B Ll T
09 [ 19,0 1.5]10,3 7.7 M M MM
Wi2e. ol o, 0 to;o 4.0 " '
c 1t 117,01 2,5} 9,8} 8,2 WM 1 1 ¥ T oM
T27786,7 3% 2 S T A e T ] -2 Y vz T T "
13 6,3 «0,5 2.9 15,4 M ™) 1i i i { ¥ 1 “ooM
! (T 2 =15 0.5 I7.S L2 T T T ¥ T 1 T T Lo
) 1IS| 6,0} =2,5 1.8 ] 16,2 MM 1 MM
[T 13,67 =0.5 I3 I B WH T |
17] 6.8 ~1,0) 2,91 15,1 MM | MM
X 30 Y O B .51 16.5 M 1 H
19 7.1 =-1,2 3.2 14,8 M ™ 1 MM
CAUN M TY-48 B WY 1} ZETTSTh L i 1 L IR
2L [ 1t.8] 2,2 4,8 113,2 My M ¥ T T 1 M M
-2 P LR} LN Y P RTTLE 1.0 ; 2.8 2.8 T T ™
23 b1 0,0 3.1} 14,9 M| M 1 w M
P4 0 I ST T 1u,T 7.9 i L} | 4 T.¢ T.2 1 I L I
25 12,41 1,06 6,91 11,1 Hi # .6 5 * 1.1 1.1 i 1 Mo
N [0 BRI LIPS e e 4 | Lo - ] 1.2 5.8 5.7 I T BTTH
27 7.0 0.3 3.7 | 14,3 ™ L M
ELEBID . a 8o I g ] M L B
U 29 f 4.0 3.4 A4,9] 9.1 [* R A
LT I PR Y2 T L e | L - Lol
LR 3
T%TDA"L ")(;LNA'QO(:;H '8 5 \ s 3 N N Mn}mum
‘AL
MONTHLY SUMMARY / SOMMAIRE MENSUEL
TEMPERATURE °C  TEMPERATURE °C DEGREE DAYS OEGRES JOURS PRECIPITATION S.1. UNITS  PRECPITATION UNITES S.1.
Maximum | Mesn | EXTREMES/EXTREMES v | A TR TR e T s e T e reer / MAUTEUR MAXIMALE
Maxi Min M, M Oawe ': ‘ Date Dassous . Desious Oeossus | Dessus Dessus . 98 "
Maximale Minimale \.0'e 0.0°C 0.0°C 6.0°C 10.0°C mm cm mm . mm em mm
Maan .
Moyenna 9e0 | =04 4,624, 0lt0) 5,116 TOTAL ag0 140 37 41 10.7 Tl 10,7 ] S.4 pa T3« 5.4 o
Normat in Bnow n
Nosmale 9.1] 0.2 4.7 Nevensie H M M M M 1a.2 3.3 | 13,5 | rue (O] Mo o] Fn [oew
Departure % of Normai
Ecart 0.5 =0,6 | ~0.1 | nelate M M - M Ml 105 z 79%
TAB 41 (8.0.}
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ATMOSPHERIC ENVIRONMENT SEAVICE — DEPARTMENT OF THE ENVIRONMENT — CANADA

CLIMATOLOGICAL SUMMARY

BEAVICE DE L T AT

C ~ MINISTERE DE L'ENVIRONNEMENT — CANADA

SOMMAIRE CLIMATOLOGIQUE

TIME ZONE
STATION__TUKTOYAKTUK PROVINCE __NWT. SUT. 1979 MR JuLYsurL  fUseAy ¢ HeTMGNuMatR  5pq3q(q  SEOGMMBER ¢
TEMPERATURE *C Ougere | Reintiva PRECIPITATION PRECIPITATION %] DAYS WiTH Jjoun ‘WE(;M Fehmind
TEMPERATURE °C Pl sLuNITs UNITES S, ¥l 4 : | 2fe.d o[ Maximat
1a.0°c §§ sElz legled RERELLE-T I
DAY Humidité 6-HOURLY TOTALS 24-HOURLY TOTALS 2HIIABIIH 521V |fzfaidaalEs|es £
J0UR Degrin | Ariatve TOTAL DE 6 HEURES TOTAL DE 24 HEURES B R EH R R R R
e [ SIS HIR I H HEEHEHIHEET
i ™ soug 1200z | 1800z | ooooz | oevoz Hain Soom Fopn. & ZE g |22|52 it IR 1 - E N sE1 881343
detgaic| T had - R 3 81" 5174 Slazlas
mn mm n mm mun an e on & @ il e )
01 [ 25,3 .31 06,81 1.2 W H N
021 21.0 6.4 13.7 4,3 M M 10
03 }24.9] 12,2 18,6 M " L B
6a 121,31 13,5 17.2 Y K H ) LB
05 1 17,4 %01 $1.2 6.8 M M 5 5 1.0 1.0 | 1 L
05| 11,0 5.51 78,3 9.7 1.0 2.2 i 3.2 3.2 ! 1 LI
07 | 9.1 5.5 7.3 ] 10,7 M N
1A, S| 3.5 9.7 8.9 H .2 .2 .2 [l 1 L
09 | 10,1 | a.7]| 7.a] 10086 H L 4
W20 [ Tos 159200 : T
11122.5| 4.1]13.3| a,7 11 1.00 1.0 2.0 2.0 ! [l M M
T S B R B N P I Y ] H
13 ] 36,1 5.0} 10,8 7.4 a L L
B AU A L7 o “g o
15 1 23.2 ] 11,0 17,1 o9 M M M N
6 TIT, 8 12,7 Isoy 257 M
17121.5| 7.5[14,5| 3.5| M o
I8 1.3 15.4¢ 2.6 H H M
19 118,91 o,5| ya,2| 3.8 WM M M
H AL AR I ER 2.1 Ll LI
24 123,55 14,0 18,8 MM H M
22125, 2115.5 ] 20,4 M i '
23 26,8 | 17,0 21,9 M M ) f MM
2236 1501928 HH 14
25 | 28,6 14,0 ] 19,3 MM M M
HERSO AN AR OB R ; M H
27 115.,0| 8.4 11.7] 6.3 MW M la
28T 2 TRy TSy 27 H i M
29 | 13.0 ?.3]11.2 6.8 L M ' s DR
BLEBEIL) 7.5 1 10,3 7.7 L/ S { >3 3 1 i LG
31 118.2| 8,3 13,3 a,7 W M ~ M M
TOTAL FOR MOO?:;'N 5 2 h " Maxirnum
TOTAL DU M
MONTHLY SUMMARY / SOMMAIRE MENSUEL 2
TEMPERATURE °C  TEMPERATURE °C DEGREE DAYS DEGRES JOURS PRECIPITATION S.4. UNITS  PRECPITATION UNITES 5.1,
Maximum | Misimum | Mesn EXTREMES /EX TREMES il il Bl -l ol BT Pt peom. GREATEST / HAUTEUR MAXIMALE
N Moy ] i Date Mini Date Dmsous DOssous Dassus Dux.m J._Dagsus .
Maximale Minimale 18.0°C 0.0°C 00'c 5.0°C 10.0°C mm cm mm mm em mm
Maao
Moyeone | 19,2 | 9,2 | 14,2 | 26.8 23] 3.4 l12 ToTaL 127 q40 | 285 | 142 6.7 6.7 | 3.216 *) 3.216
Normal Aain Snow Popn
Normsts 14,91 5.8 10.3 Normale “ M “ M M 218 3| 2201 ] Puie [P Nege O8] pyc,  [Osw
Daparture % % ;)o;mul o
Ecart 4.3 3.8 3,9 hdrie M v “ M M 31x 3 30%

TAG 41 (5.4}
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ATMOSPHERIC ENVIRONMENT SEAVICE — DEPARTMENT OF THE ENVIRONMENT — CANADA

CLIMATOLOGICAL SUMMARY

BEAVICE DE L'ENVIRONNEMENT ATMOSPHERIC — MINISTERE DE L'ENVIRONNEMENT — CANADA

SOMMAIRE CLIMATOLOGIQUE

TIME ZONE
< i YEAR MONTH LISTING NUMBER GEOG. NUMBER -
STATION__TURTOYAKTUK PROVINCE _NnT. e 1979 MAOU'  aus/agur WoRaRE _ € pUmEno oe Liste_ 2203910 Lt 0 Ceo6. 125
TEMPERATURE °C Degrne Ralative PRECIPITATION PRECIPITATION ~§ DAYSWITH JOUR AVE{:‘M - r-: :‘m
Days Humidity - - - Maxienal
FEMPERATURE °C ?Sl'é'-"c P S UNITS UNITES 5.1 ‘;‘.g c : . §§-§ 3 Wind sima
- itl= le ‘e 1l - EX 1
DAY Humidivé GHOURLY TOTALS 24HOURLY TOTALS IR AL EC EE B £
JOUR 1 Dein | Aetaise TOTAL DE 6 HEURES ~ TOTAL DE 24 HEURES g; SR 5“3‘3’2: gg%; HEHE
: jou £ 58 agl §ls $2|52]s9) 58
woximun | Minimum | ean | na s e ettt 8111101 FH B I EIEH FHER EHEE i
i Minimuc dessous 12002 | 1800z | oocoz | oecoz | P it g g & |#2|<5 HER 1652 2o £l 581 85| a5
de 18.0°C Max, | Min ‘ [ :i ’ @ g fa“g QG 85
oo mm mm o mm on mm om & “ o
¢t } 20.0 9.7 1 14.9] 3.1 H v 4 A
02 | 212 ] 11.5] 1644 1.6 MM 1 7l i H A
03 115.5 9.2 12,4 Sub s H 1 .2 9.0 9.2 9.2 i ! L L
031 13.3 8.0 10,7 7.3 M M 2.4 1.6 4,0 4,0 i 1 M A
05 8,7 4.8 .81 11,2 i M .4 » 4 4 ) 4 L
06 | 11,5 S.5 8.5 9.5 M [« ¥ M
07 | 16.0 7.4 11,71 6.3 M M M H
08 | 22.8 8,91 15.9 2.1 b | M
89 120.0 12,8 16,4 1.6 & L 1.4 1.4 1.4 1 1 Ls L,
10]22.0 9.9 16.0 2,0 H N M A
$11 | 23.0112.91] 18.0 M M M H
T8y [ 12,715,525 T W H i CHE
13| 16,8 9.5} 13.2 4.8 ™ M L 7 T L] 1 M M
14 120,512,337 16,4 1.8 M H G
15 1 25.0 1 13,7 ] 19,4 M M LI
I 723.51 12,8 18,2 H H X M
17 | 15,6 7.8 111,7 6.3 M M b T ' N N 1 1 M H
18 | 14,0 7.5 19.8 7.2 M [ .8 Tl 8 8 1 1] M A
19 1 13.3 8,51 10,9 7.1 o M 7l T ¥ L s
20172009 BT iia,8 3.2 L B N
21 | 18,0 7.5} 12.8 5.2 M M .8 2 1.0 1.0 1 t s
I RVILY 7.9 9.3 8,7 L A 2.0 a0 1.0 T.0 ) 7140 i [l M
231 10.0 6,8 a.4 9.6 ™ M 2.0 2.0}, 1.0 5.0 5.0 § 1 L I
P PP R SY I S i e g
25 | 12.9 5.7 9.3 8,7 M s 1.0 1.9 1.9 i 1 s I
26 | 12:2 6.5 9.4 B.4 s L T 1 T t M 9
27 8.5 6.0 7.3110,7 i M 1 T T M M
28711272 [ %) QT d 7,6 " M Y ) T T W
29 | 9.7 6.3 8,01 10,0 MM M o
B 656 7.8 S.T 1208 i - MM
3t | 11.8 2.8 T.3110,7 M M T T ¥ M M
TOTAL FOR MONTH ‘o vl N Maximum
TOTAL DU MOIS "
MONTHLY SUMMARY / SOMMAIRE MENSUEL
TEMPERATURE °C  TEMPERATURE °C DEGREE DAYS DEGRES JOURS PRECIPITATION S.1. UNITS  PRECPITATION UNITES S1.
Macimum | Minimum | stean  |—CXTAEMESEXTREMES S e LA AR | At fwe ] Seee | Pan | GREATEST / HAUTEUR MAXIMALE
i Minimal ve i Data| M Dere Osssous | Dessous Ossus | Oesius Dassus
Maximale Minimata 18.0°C 0.0°C a0°c 5.0°C 100°C mm en mn mm cm min
Mean R
Moyene | 15,6 | 8.3 | 12.0 25,0 15 ] 2.8 J3i ToTAL 188 171 | 216 s6 | 30,4 30.4 | 9.2 |3 o 9,213
N g Rormat Aain Snow Popn
Normals t2.2) s.2| 8.7 Normale M M r M M 28.2 WS 1 28.7 | Pwie [P neige [P e [0
Depsciure % ot Normal .
Ecart 3,41 3.1 3.3 ot dd M M L M Ml tOAX X 1062

TA8 41 {5.0)
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ATMOSPHERIC ENVIROMMENT SEAVICE — DEPARTMENT OF THE ENVIRAONMENT — CANADA

CLIMATOLOGICAL SUMMARY

SOMMAIRE CLIMATOLOGIQUE

TIME ZONE

SERVICE DE L'ENVIRONNEMENT ATMOSPHERIC —~ MINISTEAE DE L'ENVIRONNEMENT ~ CANADA

GEOG. BER
STATION_TUKTOYAKTUK PROVINCE _NNT, Juife 1979 “eon'_SEPT/sepy  FUsEAU NUMERG OF LisTe_ 2203910 montnd teoq 125
TEMPERATURE °C Oegree | Retarive PRECIPITATION PRECIPITATION K DAYS WiTH Joun Avsiw Pask Wioa
. Hamidi - - Maximal
TEMPERATURE °C ?;;g;*c idity S.LUNITS UNITES S0, z% 5 K . §§.§ g e mal
DAY ) ; 6HOURLY TOTALS 24 HOURLY TOTALS g3 (§i)5. §§ §§ 881 ¢ 3; 53 %& £3l5: £
JIOUR Degeée | Pelathve TOTAL DE 6 HEURES " TOTAL DE 24 HEURES g; e Eg as 2: ;sé g; gg 3 aagij gggg s3] &2 §
i | o Ioue 315819522158 RS EH R EHE
Maximate | Miomurm | et annous 12002 | 1800z | oocaz | osooz | gun [ o 4 -gE RS £5108 533&53 25)5¢) 63 3§
e 18.0°C pax, | min & 4 sl 5kE7d %lgalzs
. ) o mm mm mm mm an mm em & < ied il
01 1,21 4,8} 6,0 12,0 M M} 1,0 1,81 2.2 T 5,0 5.9 1 ] L L
02 1.2 4,8 6,0 | 12.0 M M 2 T 2 2 1 1 LG
1 03 115.7 1 S,0 [10.,8] 7.6 ! . Y o0 2b 1 i MM
04 [10.0 6.9 8.5 9.5 M M . N H
05 | 7.8 1 S.6 | 4.7 )11.3 M M & 2,0 2.6 2.6 1 1 L ML
[T 7.8 S.0 6.8 111,86 L M T 1.8 i 1.6 1.6 1 L n H
97 110.3] 4,91 7.6 |t0.4 M M - L .
08 8,8 5.4 7.8 110,9 [ [ L
09 761 4,8 6,0 {12.0 H L T o8 . 4 «4 1 1 M M
10 [Py 3.6 5.0 | 13.0 H L WM
11 7+t 3.2 5.2 112,8 M| M M M
i2 1.8 | =1.% 3.3 (14,7 L] N 1.3 LY 2.2 e 2.4 i i 1 [T Y M M
13 0.8 | ~3,2 |=1,2 |19,2 H ) T 1 T T T T 1 o WL
i4 1.3 | =2.,5 |«0,6 | 18,6 M ) T T T T i L/
i5 4.0 |=1,2 1.4 116,06 M H 1.0 1.0 1.0 1 1 1 M oM
161 5.3 1.5 3.a 14,6 T T T .8 .2 .6 o6 ] i MR
17 2.7 | =0,2 1.3 116.7 ] L 8 T b 1.0 1.0 1.0 2.0 1 1 1] 1] 1 M M
18 1.3 | ~0,8 0.3 17,7 [] Ml 1.0 1.0 T 2.0 2.0 2 [ 1} MM
19 7+5 | =1.0 3.3 |14,7 M M .4 o4 o4 LR} 1 1 M M
20 11,0 d.0 6,5 | 11,5 1] H Ml M
21 4.3 [ =0,2 2.1 115,9 ] M 1 ] M| M
22 a,5 0,0 2.% [ 15,7 ] ] 1 1 L
23 130,.5 0.0 5.3 [ 12,7 M M ! 1 t ol S
24 110,8 3.1 T.0 11,0 [} ] i MM
2S 4.7 2.0 3,4 18,6 L) M 1 M M
e 1 8,0 | 2.7 5.4 [12.8 HH . LG
27 | S.0 | 2,0 | 3,5 ]14.5 M M i .2 .2 o4 o4 1 t Lol L
28 3.2 0.3 1.8 118.2 ] ] T T ¥ T T Ml M
29 0.51~=2,4~-1,0 19,0 M M , 1 W M
30T T [ =06 =29 20,9 MW i I
ah
TOTAL FOR MONTH ) w2l 4 slsl s o w Maximum
TOTAL DU MOIS 1 t
MONTHLY SUMMARY / SOMMAIRE MENSUEL :
TEMPERATURE °C  TEMPERATURE °C DEGREE DAYS ODEGRES JOURS PRECIPITATION S.0. UNITS PRECPITATION UNITES S1.
EXTREMES /EXTREMES | Below Balow Above | Above Abovs " Rain Snow Ppn,
™ N - ” N " y 0 EATEST / HAUTEUR MAXIMALE
M —__n | e Date| Minimum £ P’Q_u:‘mu Ousious | Dessus | Ot e Pluia Neige Prbe. GREA d
Maximale Minimaly 18.0°C 00°c 0.0'C 5.0°C 100°C mm om mm mm am mm
Maan
Maynn 6,31 1.,7] 4,0 [ 15,7 |3 |~-a,6 Ba ] O™ | 429 5 | 125 2a 16.0 3,2 | 19.2 ] 5,0 11| 2.0 )8 5,011
N i N Hain Soow Pepn
Normmals 4,6 | 0.0 2.3 Normae " " M K Al 9.9 a1 | 1a.0 ] ewie [P weg [OM] ke [0
fu % of Normal
NIRRT S el " " " " Ml 1eax | 78x | 1372

TAB 41 (5.1.)
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ATMOSPHERIC ENVIRONMENT SERVICE — CEPARTMENT OF THE ENVIRONMENT — CANADA

CLIMATOLOGICAL SUMMARY

SOMMAIRE CLIMATOLOGIQUE

SERVICE DE C'ENVIRONNEMENT ATMOSPHERIC ~ MINISTERE DE L'ENVIAONNEMENT —~ CANADA

) TIME ZONE £0G. NUMBER
STATION_TNUVIK & PROVINCE NWT.  Jife 1979 "Wo'_ mavsmap  [fUsau j  USTGwusen o055y  SEOGmmaen o
TEMPERATURE “C Dogros | Rotative PRECIPITATION PRECIPITATION N DAYS WITH JOUR AVEC Posk Wind
. Days Humidity S4. UNITS UNITES 5.4, 8y s s, Yind Maximal
TEMPERATURE °C Baicws % = J0E1 I B £ gg 2.4 e
DAY Humidicé 6HOURLY TOTALS 24HOURLY TOTALS £sl§1 § _{_;% 3l | ls8| v liz sidfulfsles £
JOUR Oegin | Falatie TOTAL DE 6 HEURES TOTAL DE 24 HEURES 53 |8 =§' 53 gé i §§ LE] 3 S R §}§ H
Maximum | Minimom | Maan o - a3 53 §° 22|33 Clazidzl=2133 BEEE £4 H
4 A Aain Snow Pepa. 3 3 25183 &8 ...352_‘ 8- E a 2
" M dessous 12002 | 1800z | oocoz | osooz Fow Neige e - .z% £ |egjes S|19E1389" & sEl €] 87| as
de 18.0C| v T vin 2 $ ®l i & °laciea
mm mm mn mn mm om mm om &
01 ) S.00-2.4] 1.3 16.7 Moo si 14
02| 3,8 «6,9]<-1.6]19,6 M M S| 1 140 4y
03 6,8 | =3,3 1.81 16,2 M M s ] 130 59
04 7,8 | =0,8 3.3114,7 M M 4q H 10 35
[} 1,8 =1.2 3.1114,9 M M 4 1 120, 37
06 f0] 7,8 | =3,1{21.1 L M 3 1 110 37
=146 10,2 | «5,9] 23,5 M M A 1] 1 ¥ .3 1
08 | =1,4 ] «6,8] <a,1|22.1 M M o4 o8 b M T 3,0 2.4 3 1 1 1} 1
99 | =2,6 | =2.,2 | =4,9] 22,9 M M T T i T T4 1 1
10 1.3 =12,7]| =5,7 | 23,7 M M 4 1
11 | =1.1j~10,5]| =5,8 | 23.8 H M 4 1
12| ~1,8] =8,3]=5,1 23,1 “ M b T T T3 1
13] 1.70=-10,3] =a,3| 22.3 WM Y 1 o3 .
14 5.7 =8, 71 ~1,5] 19,5 M M 2 \
| 15 1 13,2 | 4,7 | 8,31 43,7 M M H
16 113,57 =02 &,7111.3 MR 1
17 3.8 =3,7 6,1 117,9 M M Ti 7] T T 7] T i i 1
18 0.4 =30 =1,3119,3 i M i i T 7ot
191 8,2) -3,6]| 2,3115.17 M M L ~
20 5.8 2.5 9,071 9.0 W ki T LI
28 1 43,7 1.6 6,71 11.3| M ) o
22| 7,3 -1,8] 2,8[15,2 MM 7 ) T T 1
23] S.1 | =3,7]| o0.,7)17.3 Moo T Y T ] T R IR :
24 S 1] -3,8 0.8} 17,2 [ Mi 7l T T ¥ \} ot
185 | 111 | =3,41 3,9 14,1 MM 1 1 ‘ T 1 1 )
26 16,51 2,819,858 8.5 W H
| 27 [ 15,71 1.t ] 8.,a] 9,6 M_ M ] ) b ! i
8780 =e, 1 8.0 Tal0 W2 2 o4 7.0 . a1 1 11
1291 .51 1.t 4,3]13.7 L L T 1 T T L : 320, 37
30 3.0| =1,8 0,61 17,4 H) [ T T T b T o1 1 3i0f 4y
3t T.51 =1,6 3.0 15,0 M M i 2 «2 .2 L { it
TOTAL FOR MONTH l“;’;‘)‘!'““”'s 5
TOTAL DU MOIS 4 1
MONTHLY SUMMARY / SOMMAIRE MENSUEL 2612 S
TEMPERATURE °C  TEMPERATURE °C DEGREE DAYS DEGRES JOURS PRECIPITATION S.1. UNITS  PRECPITATION UNITES sS4,
Masimum | Minimum | Mean o O DEMES [EXTREMES al Bl el ol s i i g GREATEST / HAUTEUR MAXIMALE
i Mi A M, Date Mini Datw Dessous Dessouy Dessus Desrus Dasus
Maximale Minimale 18.0°C 00°C .| 04°C s50°C 10.0°C mm em o mun cm mm
Mean
Moyanne 6,0 [ »3,8 | 1,1 ] 16,526 12,7 jta| TOTA s24 43 76 15 1.0 ] 10.2] 10,8 6 P7| 7,0 P8} 7,4 pa
Normal rmal Rain Snow Pcpn
Norsmale 3,9 =5,7 | -0,8 ,:2,,.,;. M M P " W s 14,0 17.5 | Puie [P0 Neige [P prge,  [Ose
‘_—[;c;\::rmm ) % of Narmai
| B o201 1.9] 1.9 Noramie H H M M W20 | 731 ] a1x
Tag 41 (54.) —
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ATMOSPHERIC ENVIRONMENT SEAVICE — DEPARTMENT OF THE ENVIRONMENT ~ CANADA

CLIMATOLOGICAL SUMMARY

SEAVICE DE L'ENVIRONNEMENT ATMOSPHERIC — MINISTERE OF L'ENVIRONNEMENT — CANADA

SOMMAIRE CLIMATOLOGIQUE

TA8 41 {5.i.}

TIME ZONE
STATION_INUVIK & PROVINCE _MnTe S0 1979 MIOH' JuNE/SuTn  (FUSEAU” LISTINGNOMAER 5505570  GEOG NUMBER 4y
. Degree | Astative PRECIPITATION PRECIPITATION n DAYS WITH JOUR AVEC Pk Wing
TEMPERATURE "C Davs | Humidity SLUNITS UNITES 5.1, N 2 Vo] Maxienat
TEMPERATURE °C f;'?}'c * ) ;;- 5 . § € =§§= ,% Vent
DAY Humidicd 8HOURLY TOTALS 24HOURLY TOTALS LRI i3 551G |2efsidesls|es £
JOUR Dugrds | Retaria TOTAL DE 6 HEURES TOTAL DE 24 HEURES A H FHEH ;g é‘; FHENERE e £E| =
trsimen | i | on | e T e T e %8 |33 5" 3|3 Hs2 FHGEE j HEHEE i
de 18.0°C '200z ) 1@00z | 0000z | 0600Z | i, Neige Pric. i g 5 | 3 214 81254 3ilal H
Ms. | Min. men mm mm mm mm om mm u s & - 3 saiee
01 {17.7 | =a.1 8,8 | 9.2 W | i
02 |14, 1.0 7.8 [10.2 L D ) 2.5 2.5 ] T
03 113.5 | =2.3 | 5.6 ]12.4 M T T T 1 ]
0d [i7.2 4,5 10,9 7.1 M [d
05 1 13.0 1.5 7.3 110,7 M M 30| 37
Ge M1 =35 4. T 1.9 M M I
07 | 18,9 2.6 | 10,8 7.2 M M
(03 [ 1At | 4,9 10,8 7.2 H
09 | 21.6 | 6,21 13,9] 4,1 MM
reTES T T T HH T80 37
DI 7.9 6.1 ) 12,0 6.0 M u 7 T T L4 | 320} 44
T TT270 37 LU B L] n T T T T T T
i3{ 8.9 0,7 4,8 113,2 M M 2.8 4,4 1 7.0 ] .2 1 1ot 330 137
| L N AP I | I B P 'S o ¢ Lo/ SR S N B W T w2 LY T3 T Y L
15 ] 16.9 1.0 9.0 9,0 M) L
N AT B AL B P8 Y L
17 116,60 ] 3,8(10,2( 7.8 M 30 33§
BT o a8 TTIT.2 Lo/ B
19 { 16,7 4,21 10,5 7.5 M M 2 2 o2 1 1
K48 BEIY] R PR 0 V) -3 13 i ™ T T T T
21 120,01 0,4 |10,2] 7.8 Mo
SN T 2.8 V0. U 8,0 b N Y o2 T Y T4 ) T T
23 1 12.7| 0.8 6.8 ) 11,2 HooM , ’
CARY T T T2V T TSYS b L] B Y LTS .2 1 T 2UTTE3]
23S | 18.7 | 10.4 | 14,6 3.4 L | .8 o8 1 1
I 3,51 BLT 9.9 b M T a8 T 270 L Y 6.8 T ; T 300 41
27 | 13.2 1.2 7,2110.8 Mo
431X LT S ) 5.4 i ™ Y] T L 1
29 117,21 A, 5| 12.9] 5.1 MM 7 T T ' T
BN KLY AT Y LN H]
xa
TOTAL FOR MONTH Maximum
TOTAL DU MOLIS 4 8 2 A SZQ] Hu;
MONTHLY SUMMARY / SOMMAIRE MENSUEL
TEMPERATURE °C  TEMPERATURE °C DEGREE DAYS DEGRES JOURS PRECIPITATION S1. UNITS  PRECPITATION UNITES S.1.
T
m " Mo IR EMES(EXTAEMES S e Bl Rl el | ke 1 GREATEST /HAUTEUR MAXIMALE
M Mini M M, i Date| Mini Dsts | Bessous | Dessous Dessus Deysus Dmsug -
S Maximals Minimals 18.0°C oo0'c 0.0°C 5.0°C 10.0°C mm cm mm mm an mm
Mean
Movanae 16,2 3.5 9.9 ] 25.4 10| ~3.5 )6 TaTAL 244 296 149 39 18,9 1.3 20,2 7.0 B3} 1.t ha 7.2 3
Normal i w [
Normate 16,0 3,7 9.4 N":,',,'Z'J'. M M M M Ml 16,7 2.3 13,0 Pl (0 :"n?qn el e {ose
Departure % of Normal i
Ecnt 0,21 «0,2] 0,1t (duie M n [ N MooTIX 57% 155%

“- W e

[
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ATMOSPHERIC ENVIRONMENT SERVICE ~ DEPARTMENT OF THE ENVIRONMENT —

CLIMATOLOGICAL SUMMARY

CANADA
*

SOMMAIRE CLIMATOLOGIQUE

BERVICE DE L'ENVIRONNEMENT ATMOSPHERIC — MINISTERE OE CENVIAONNEMENT — CANADA

YEAR MONTH nF‘:}ESEzE\';E LISTING NUMBER GEOG‘. NUMBER
STATION _INUVIK 4 PROVINCE _MWT.  annie 1979 "' JuLY/dutL noraire " numérc pe Liste 2202578 yiméno ceoc._ 415
. Degras | Rulative PRECIPITATION PRECIPITATION N DAYS WiTH JOUR AVEC P
TEMPERATURE °C Dave | e S.1. UNITS UNITES S 5" Wind | ptgcimar
rewetnaone e | gl | R g {5l Ll gl §d o5
DAY Humidivd 6HOURLY TOTALS 24HQUALY TOTALS g1 |83 §- 25152 133 5; S EHAREI R &
JOUR Degrés | Rolative TOTAL DE 6 HEURES TOTAL DE 24 HEURES i Sijiise gé EHEH I EH B 1 B8} £
. . ioue HAGHHHFHHIEN $3la213a/8837 151521 82 532
Moximum | Misioun | Moan | N pan [ mem [ rme |4 |§312° 15332 B EHEIR L
oty - 200z | 1800z | 0000z | 0600Z Pluie Neige Préc. EEIF £143 & EEJ; 6[2%15% >
Max. | Min. mm mm mm men e n mn om = < 3 R2|a8
01 [ 22,1 [ 11.5]| 16,81 1.2 MM
82 | 23,4 12,3 17,9 a1 M M
83 | 24,81 10,5 17,7 3 M M
a1 26,5 12,4]19.5 [ nj ]
0S | 21,5 | 10,6 | 16,1 1.9 M M .8 o4 1.2 1.2 ! Y 334 37
06 | 17,6 9.2 13.8 8.6 M M s3 3.2 1.8 5.3 5.3 i i
97 | 5.0 | 6,2 10,7} 7.3 M H T v v
08 [ 18,61 7.5 1 13,1 4,9 M i ki 7
09 j 18.,2| 71,8] 13,0} Ss,0 M M 1 1.6 T 1.6 1.6 1 1
1012091 13.1T19.0 [ H
11 121,81 6,6 14,2 3,8 LI 1 v] 1 300  aqg
B2 T 5.0 8.8 9.0 H 270 2.0 Z.0 1 i
33 ] 21,7 2,21 12,0 6,0 s M
ey 3,0 16,07 2,0 W H
§S | 25.8 | 12,86 | 19,2 s M
W25 5 I3, 19,2 -
87 { 24,8 | 10,7 | 17,8 .2 M H
W 25.2 711, 7]18,.% [X i
19 121.8| 11,81 16,8 | 1,2 MM 7 1
20 [ 2S e [TV T 18eY .
21 {26.1 | 13,4 (19,8 MM t0d 41
22 et i3 o 20,1 WM 7 160 39
23 1 27,9 | 17,7 | 22.8 M M T| L \ 1 160 37
V614,97 21.3 W W .2 3.8 3.0 3.0 [l i
25 | 30,31 15,7 23,0 MM | .
26 20,515, % 19,9 HH '
27 [23.1 ] 8,8116,0] 2.0 MM ag_ 3y
T30 T3, 1711803 HTTH ; 330 33
29 | 19,31 10,3 14,8 3,2 MM ,
RO IE T IS [T20E M
31| 23.5) 11,0 t7.3 .7 M M 30 33
TOTAL FOR M(:)NTN 5 S ' ;‘nixobimuma“
TOTAL DU MOIS
MONTHLY SUMMARY / SOMMAIRE MENSUEL
TEMPERATURE °C  TEMPERATURE °C DEGREE DAYS DEGRES JOURS PRECIPITATION S.1. UNITS  PRECPITATION UNITES S.i.
£ Below Below Ahove Above Ahave Anin Snow Pepn.
ot Evl sl e B octices | oottous | olts | obtus | ol | Pue | New | el | GREATEST/HAUTEUR MaxiMALE
Maximais |7 | Minimate | 2% [ woc | ooc | soc | sac | to0c mm om mm mm om o
Mean ;
Moyenne | 23,0 | 10.9 1 17.0 | 30,3025 | 2.2 13| Tota 56 526 | 371 | 2180 13y t3.1] s.31e * 5.3)6
- s Asin Snow Pepn
Normare 19.21 7.4113,3 Normate M M " M M 34,0 3 34,3 ] eis [P Neige [P pue. [0
Oepartice % of Narmat
Ecart 3.81 3.5 3,7 el M M " M M 39y 3 38x

TA3 41 (5.1.)
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ATMOSPHERIC ENVIAONMENT SERVICE — DEPARTMENT OF THE ENVIRONMENT — CANADA BERVICE DE L'ENVIAONNEMENT ATMOSPHERIC — MINISTERE DE L'ENVIRONNEMENT ~ CANADA

CLIMATOLOGICAL SUMMARY A SOMMAIRE CLIMATOLOGIQUE
YEAR MONTH 1%%5223 8 LISTING NUMBER GEOG. NUMBER
STATION _INUVIK A —— PROVINCE ._MWYV.  nnee 1979 ugis AUG/ADUT HORAIRE __M__ wuméno of uste 2202570 yiuéng geog. 115
TEMPER B Degrse | Retacive PRECIPITATION PRECIPITATION o DAYS WiTH JOUR AVEC Posk Wing
EMPERATURE "C Oms | Humidiy S1.UNITS UNITES S.1. %3 z " Veng | Mekimal
TEMPERATURE °C Balos ) i 2 I § € §5:§ o
DAY — SHOURLY TOTALS 24HOURLY TOTALS LR ERER TS 58| |3zfs8d Ei £iles e
JouR ] Ougris | Pelaiive TOTAL DE 6 HEURES " TOTAL DE 24 HEURES gi ;ﬁ gg i‘g EH 3.—3 éi‘ -5% 3 §3§‘§~ D "? §z| §
) jour 5815 & ‘a FEART :E g3 30.!"2* 8z ',: FEd
i nimu an 2 £2 E ERIESIES) £
Mudmum | Mioimum | Maan | ao- w200z | 1acaz | oooaz | oseoz | Bun Snow Pepn. 3 E? 2 |53|83 £8125 Egiaﬁ.:: sE gi 53 §§
w0 18.5°C| o | i ol b - & 3 a7 5k%g o 2ales
) mm - mm om o mm an men om & v 2 et Bl
01 123,9] 8,31 16,1 1,9 L L .2 «2 2 [ [
021 23.3][ 1t,0 17.2 .8 M M .8 .8 .8 1 1
031 20,8 8.4 14,3 3.7 M Le A b b b ! 1
02} 14,48 AT 119 6.t M H 3 2.3 2 2.8 2.8 P 31 3
95 ] 10.4 S.1 7.9110.1 M M T L 1
06 | 15,7 3.0 9.4 4.6 M H
07 | 17,61 8.6 13,1 4,9 H M a,? .4 4,6 a,6 ! i
08 | 23,5 8.8 16,2 1.8 M [X
09 1 24,1 12,0 18,1 M L
io ] 25.0 9.4} 17.2 .8 M [
i1 ]26.6 13,8/ 19.9 M M
127120 81710, 1 17.% )
13 128,61 12,7 20,7 M M .
14128 118, 7| 21.a o "
151 28,6 ] 15.3} 22.0 M M
161 28,3 18,8 21,9 X 14,4 fa.6 L) [ ! 27 4y
171 22.8] 13,8 18,3 . M L ki ‘ T T
BB ART Y - M .2 Y | -] .8 o8 i i
19 1 19,7 | 11.5] 15.6 2.4 H L i ¥ "
20 28, 2T I, 7T 17,5 %] M
21 { 20,2 9.4} 14,8 3.2 M M 2 8 i 2 -8 8 1 1 3294 54
221 ¥2.2 TOTI00E 7.4 M LIPL 1.8 .8 [PY] LXY ) 1 i
23 1 15.5| 8.5] 12.0] 6,0 L T 1 1 1, 1] L
LR IR Y% 7.21710.0 8.0 Y 2 Y4 i [
25 | 20,9 0.0 15,5 2.5 L L 1 T T : 364 3
ST T6 IO, 9 18,717 4,3 T ) T8 Y 3 7] i
27 | 12,6 8,0 10.3 7.7 s M 1.0 1.2 2.0 4.2 4,2 4 |
HERIOAN T IR B 1Y) BT LETTTL LN B 21 3.8 i §
29 112,81 2.6| 7.7]/10.3] M M .
LA R TIEETY) &7 9.3 Sa 4y
31 ] 10, 4.6 T.41 10,6 M M “ M o2 2.4 2.6 2.6 1] 1 s I
TOTAL FOR MONTH ) i 1o ‘0 W ;z‘ammsb
TOTAL DU MOIS
MONTHLY SUMMARY / SOMMAIRE MENSUEL
TEMPERATURE °C  TEMPERATURE °C DEGREE DAYS DEGRES JOURS PRECIPITATION S.1. UNITS  PRECPITATION UNITES SI.
EXTREMES /EXTHEMES Selow [ @elow | Above [ Above Above Rain Snow Popn.
aximu nimum n - - - - ; GREATEST /HAUTEUR MAXIMALE
nmmu,’r xwm.,‘ M:::nn‘ Maximum | o | Minimum D:: Destaus Do:;:gL D::!ut_____@:!llll ~9_;‘|u5 Piuie Neige Préc.
Maximate Minimale 18.0°C 0.0°C 00°C 5.0°C 10.0°C mm om mm mm en mm
Maan . |
Moyanne 19.6 | 9.5 14,6 | 28.6 (138 2,8 29 | TOTAL 122 ast | 296 | 1St | 4ao.e 40.6 | 1u.6 f16 o 14,6 16
Normai N al Rain Snaw Pcpn
nomde | 15.5 | 5.0 10.3 Normals M M M L M 38,40 4,3 as.2 | ruie [P new [O00) g [Ou
Departure % of Normal
Ecart 4.11 4,51 4,3 et “ M M n M t0sx X 8ay

TAB 41 (5.1}
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ATMOSPHERIC ENVIRONMENT SERVICE — OEFARTMENT OF THE ENVIRONMENT ~ CANADA SERAVICE DE L'ENVIAONNEMENT ATMOSPHERIC — MINISTERE DE L'ENVIRONNEMENT ~ CANADA

i
| CLIMATOLOGICAL SUMMARY : SOMMAIRE CLIMATOLOGIQUE
'O '
TIME ZONE
STATION _INUVIK A PROVINCE _NhT.  annie 1979 “SoF' sepyv/sepy  fUSEAU NUMERG OF iSTe_ 2202570 fmtnt ceea 115
CEMPERATURE C Degron | Relative PRECIPITATION PRECIPITATION N DAYS WITH JOUR AVEC "'\7._“"‘""’
) . Davs Humidity S.1 UNITS UNITES 5.0 N s . Wiad Maximal
TEMPERATURE °C Sty % ;.g 8 § €153, H e
DAy Humidité 6HOURLY TOTALS 24-HOUALY TOTALS s £3 g_ ‘_35 §§ ,§.§ NVAEX CEY g; Eg £3 I3
) JOUR Dy | alaie TOVAL DE 6 HEURES TOTAL DE 24 HEURES éi riii i";‘ FH ?,_‘; é.g 52 3 IS ER 1 §§ §§ £
our - B 5 5] z k y .
Mangmu:n rl‘l!n!mum “Mnn d:::;u . Rain Saow Pepa. j '!"3 go E~§ !g E&Zg E——é §§ gg ég Eé é‘g g: Si
) M ¥ i 1200z | ooz | oocoz | oeooz Pluis Nelge Prée, u.g & |agjua S|12 83687 g15 4|55 O | 43
' 9 18.0°C! Mo, | Min. e z sl 573 23|ag
mm mm aun nn nmmn oam men m .
01 9.1 &.4 8.1 2.9 M) H T.6 3.3 I $1.0 11.90 1 M_M
3 02 | 10,0 2.9 6.5 11,8 M Mi Sq- 44
03 [ 1t.6 b.b S.1 8.9 M M 1
[1] 8,8 6,3 7.8 | 10,6 M M 1 T 02 2 .2 | i
) 05 | 7.2} S.7| &.5]11.5 - ) Y- 2 1 ' .4 1 1 354 %
06 j 11.8 3.1 7.5 10,5 M L k| T T T 1
97 140.0 ) 0.6 S.31012.7 MM 1 ki v h§
) 08 | (2,6 7.3]10,0 8,0 M M -
89 7.6 5.2 6.8 ) 1t b M M T 22 T 2 _ 4 H
10 7.3 2,2 5,8 | 12,2 M M
b 11 31,7 a,2] 8,0/ 460.0 M M 1 b1 i 1
12 8,2 | ~0,9 3.7 114.3 M Ml N o3 T o9 T 9 1 1 H
13 Qo8 | =3,3 | ~1,61 19,6 M M 1 T T I T 1
) 18 Q.2 =2.,6 | ~1,2] 19,2 L ™ i H 1.4 1.8 3.6 3.0 3 1
1S 2.0 | =2,0 0.0 18,0 M M 1.1 1.6 o2 Ti | 3.4 2.9 4 1 o1
16 5.9 1.0 3.5} 14,5 M M T 7| A\ T T T
' 17 1,0 | -0,7 0.2 1 47,8 e M <2 1,0 Py 2.6 T 4.6 4.4 ot L1 { I |
18 1.7} =2, =0,a] 18,4 M M b 8 b 3.2 2.0 4 i 1 1
19 j11.0 ) =3,7 | 3.7114,3 M M 1] T LR
20 | 12,5 1.9 7.2110,8 H M T T T
21 | 13,6 1.5 7.6 | 10,4 M M
22 f12.4af 2,3 7.2 16,8 - '
23 | 14,5 2.0 8,3 9,7 ] M V ‘
24 1 15,7 3.0 9,4 8,6 L M,
2S et 1.7 5,8 (12,6 ] M Al T T T |
) 261 8,21 3,21 5.7(12.3 M N ' .
271 7,11 2.0} a,6113.8 MM 1 1 1 ¥ B 1
28 S.4 i.9 3,71 14,3 L M T T T Ri T T t
) 29 ) 2.,0f{ 1,0 0,5]17.5 oM 1 1 1 1 ¥ T 1
30 | 0.5 2,8 ~-1,7]19.7 [ [ 1
L X
A TOTAL FOR Mol?’m “;am“'“
‘ TATAL DU MOIS q L M a
MONTHLY SUMMARY / SOMMAIRE MENSUEL — 18 !
4 TEMPERATURE °C  TEMPERATURE °C DEGREE DAYS DEGRES JOURS PRECIPITATION S.1. UNITS  PRECPITATION UNITES S.1.
- " I EXTREMES /EXTREMES Below 1 Below | Above T~ Above Above Asin Saow Pepn. o |
) M i Mean b oo [t - 'Bg:tnm N R o Pluis Neige ey GREATEST / HAUTEUR MAXIMALE
Maximale Minimale 18.0°C 60°c 0.0°C 5.0°¢C 10.0°C mm em mm mm om mm
Marn - v
Mayanne 7.91 1,8 4,9 15,7 24| -3,7 hi9 ToraL 393 41 1514 a\ t2.7 | 14.8 | 25.0 |11.0 {2y | 4,6 87 J31,0 |1
Noceal ‘ i Rain Snow Popn
Nomds | 5,8 | 1,3 ]| 2,7 Normats M H “ M Mlt0.9 | 11,8 | 23,4 | Pwie [O] neiw [O] ke [T
2 Departura % of Normai
Ecart t.0] 3.1 2.2 haoid M M [ M M t117x | 130x | 118%

TAS 41 (s.4.)
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