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PURPOSE

The study covers a basic research investigation leading to knowledge of
meso-scale weather systems and of fronts, air masses, and larger-scale
flow patterns over and near Greenland.

The primary objective is to advance knowledge and understanding of Arctic
meteorology and to enhance the scientific capability of predicting mete-
orological conditions in the Arctic.

The investigation covers a program of synoptic climatological and theoreti-
cal research on the meteorology of Greenland, with a view toward developing
an understanding of and a capability to predict the most frequent, important,
unusual, or severe weather conditions.

vii



ABSTRACT

The climatic observations at three stations along the slope and at one
station at the edge of the ice cap, east from Thule, were evaluated.

The following elements were analyzed.

Temperature: Annual and diurnal course of temperature, extreme tem-
peratures, aperiodic fluctuation of temperature (also a case of strong
warming along the slope was investigated), temperature lapse rates along
the NW and SW slopes of the Greenland ice cap.

Wind regime: Frequencies of wind directions, mean wind speed, maximum
wind speed.

Cloudiness: Annual and diurnal variation of cloudiness, frequencies
of clear and overcast sky, diurnal range of cloudiness; a case of sudden
extreme change of cloudiness was analyzed.

ix
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SOME CLIMATIC FEATURES OF THE NORTHWESTERN SLOPE OF THE
GREENLAND ICE CAP (EAST OF THULE)

STATION LOCATTIONS

This study of climatic conditions on the northwestern slope of the Green-
land ice plateau is based upon the original observations of five statioms.

The highest station, Camp Century, is Iccated on the edge of the ice
plateau at an altitude of 1923 m. Three stations are located on the slope
at heights of: 801 m (Tuto East); 489 m (Tuto I); and 250 m (Tuto West).
The lowest station of this meteorological profile, Thule, is located in
the coastal zone at a height of only 3 m, at a distance of 12 miles from
the sea.

The slope under study is located between the meridians of 67°55'W and
63°40'W, near the latitude 76°30'N.

The difference in altitude between the lowest and the highest statio= of
the profile is 1912 m. Measured from the map (Figure 1), the approximate
straight line distance between the lowest and the highest station of the
profile is 130 ms, The distance between :the upper station of the slope
(Tuto East 801 m) and the lowest station {(Thule 3 m) is about 18 miles.

The topographic maps of the slope area are not sufficiencly detailed to
determine the actual slope profile at each station or between them. There-
fore, only a very schematic draft of the slope profile could be made in a
larger scale from the map shown on Figure 1. This draft is presentsd in
Figure 2.

THERMAL REGIME

Annual course of mean monthly temperature

The characteristics of air temperatures presented in this study were
obtained from five stations located at various heights of the meteorclog-
ical profile that is shown on Figures 1 and 2.

A comparative analysis of monthly temperatures obtained during the year
1962 revealed the following pattern of temperature distribution over the
profile:

In winter the lowest monthly temperatures were observed in the month of
February. On the plateau, at Camp Century, the mean temperature of this
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Fig. 2. Schematic profile of the NW slope

month was -39.1°F. Down the slope the temperatures increased with decreasing
height. Tuto East (801 m) had the mean monthly for February of -19.1°F,

Tuto I (489 m) had -15.1°F, and Tuto West (250 m) had -14.7°F. The lowest
station on the profile, Thule (3 m), which is located under the slope, in

a rather flat coastal zone, had a colder temperature than the stations on

the lower part of the slope. Its mean monthly temperature for February

was -16.3°F (Table 1).

The differences in mean monthly temperatures observed between the station
on the ice cap and the stations on the slope indicated that the slope was
20 - 25°F warmer than the plateau in all winter months (December-March).

On the slope the monthly temperatures of the winter months increased with
height from the coastal zone (Thule 3 m) up to the height of 489 m (Tuto I),
and then began to decrease with height from that level up.

Thus, in winter momths, the warmest zone of the profile was somewhere
between heights of 250 m and 489 m on the slope. In February and December
the warmest zone of the slope was lower. Tuto West located at 250 m showed
the warmest temperatures, while in January and March the warmest zone was
at height of 489 m (Tuto I).

In general, the data of the year 1962 have indicated that the upper part
of the slope, between the heights of 801 m and 489 m is colder than the
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middle part of it between the heights of 489 m and 250 m, while the temper-
ature shows a definite decrease with height in the upper part of the slope,
changing between the heights of 489 m and 801 m by about 4~-5°F. The middle
part of the slope does not show any significant change of temperature with
height, but has rather homogeneous temperature conditions in the zone
between 250 m and 489 m, with mean monthly temperatures changing between
these heights by only 0.1 - 1.0°F in the winter months.

The lowest part of the slope between Tuto West (250 m) and Thule (3 m), is
generally colder than the middle zone of the slope, and the mean temperature
of the winter months is colder at Thule by 1.5 - 4.7°F than at Tuto West
(250 m). In all winter months the lapse rate is inversional in this zone.

Thus, it can be seen that according to the temperature regime in winter
months the slope between 3 m and 801 m, can be divided into three thermal
zones:

Zone 1, between the heights of 801 m and 489 m, is the coldest zone of
the slope. In this zone the temperature decreases with height.

Zone 2, between the heights of 489 m and 250 m, is the warmest zone of
the slope. In this zone the temperature does not change much
with height, it is rather homogeneous.

Zone 3, between the heights of 250 m and 3 m, is somewhat colder than
the middle zone of the slope. In this zone the temperature rises
with height; it is a zone with steady inversions.

To represent better the annual course of the meéan monthly temperatures,
the data of Table 1 were plotted on a graph, on which the annual course
is shown by curves for the three stations on the slope and one on the ice
plateau (Figure 3).

As this graph shows, the winter of 1961/62 had the lowest mean monthly
temperature in February. This well expressed minimum wds observed by all
stations of the meteorological profile on the ice cap, on the slope, and
on the sea coast as well. (The coastal station data was not plotted on
the graph to avoid overloading and interlacing of curves).

However, we do not know yet how frequently that type of winter regime can

be observed and how representative the February minimum is for the general
climatoleogical aspect. In a rough approximation an answer to this question
can be found by a comparative analysis of observations made at Camp Century,
during the winters of 1960/61 and 1962/63 (Figure 4).

This graph demonstrates three different types of temperature regimes in
winter and shows also the fact that the mean monthly temperatures of the
winter months can fluctuate over a very wide range.



FO

40

30

20

10

~-10

-30

Camp Century

T T S T T R | P S e ST

Jan. Mar. May July: Sept.:: ' Nov.
Feb. Apr. June Aug. > Oct. Dec.

Fig. 3. Annual variations of monthly temperatures in 1962,



g e, 5t I | I I l
1960/61

=il ¢ =

-20 —{1962/63 =

S25) = g

.30 _[1961/62

S350 = oo

=40

-45

| | I [ [
Nov. Dec. Jan. Feb. Mar. Apr.

Fig. 4. Mean monthly temperatures in winter at
Camp Century (1923 m)

So far it can be noted that the month of march had the lowest mean monthly
temperature observed in the analyzed three winters. It was the coldest
month in a severe winter of 1960/61 and in a mild winter of 1962/63. 1In

the winter of 1961/62 the coldest month was February. 1In all three winters
the months of January and December have steadily shown a much higher temper-
ature than that of March or February.

The largest fluctuations were observed in the coldest months. For example,
in February the mean monthly temperature varied from -20.2°F in 1963 to
-45.5°F in 1961, and thus the range exceeded 25°F. In March, which has so
far shown the lowest mean monthly temperature and might be considered as
the coldest month in the year, the mean monthly values varied from -22.1°F
in 1962 to -43.5°F, showing a range of 21.4°F.

The winter of 1962/63 was the mildest of all three. It belonged to the
type of the so called "Kernlose" winters, in which no single month has
much lower temperature than the others. In this winter we can see that two
marginal months (December and March) had lower temperature than the two
central months. All in all this winter was mild and the lowest monthly
temperature, which was observed in March, was only -28.5°F (Table 2).
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Table 2: Mean temperatures of winter months
on meteorological profile (°F)

Stations November December January February March April
Winter of 1960/61
Camp Century -12.2 -35.1 -36.6 -43.2 -43.5 -17.6

Winter of 1961/62

Camp Century -28.4 -26.3 -28.3 -39.1 -22.1 -15.8
Tuto East =t 5019 -10.5 - 7.1 -19.2 - 1.0 1.0
Tuto I - 2.8 - 6.5 - 2.4 -15.1 3.2 555,
Tuto West - 2.6 - 6.3 - 3.4 -14.7 2.4 6.2
Thule - - - 5.0 -16.3 - 2.6 2 2
Winter of 1962/63
Camp Century -17.1 =25.6. -20.7 -20.2 -28.2 -18.1
Tuto East - 0.4 = 5.9 -6.9 - 3.9 -15.4 - 3.2
Tuto I 3.6 = el a2 1.7 -11.3 $.:9
Tuto West 6.2 - 2.0 -1.0. 1.5 -11.2 2.8
Thule 7.6 =3NS 0.5 1L 7/ -11.7 Do

The winter of 1961/62 had a definite cold "Core'" in February, which showed
a rather low monthly mean of -39.1°F at Camp Century. All the other months
in this winter were much warmer.

The winter of 1960/61 was the coldest of all three with a rather large cold
"Core'" that lasted for two months, February and March, with the lowest mean
monthly temperature of -43.5°F observed in March, which differed very little
from that in February, -43.2°F.

It was interesting to compare the winter temperatures obtained at Camp
Century with other stations on the ice plateau, which operated however,

in other years. 1In Table 3 the data on temperature are summarized for the
following stations: Northice (78°N, 39°W, H - 2345 m), for Eismitte
(70°54'N, 40°42'W, H - 3030 m) and for Station Centrale (70°55'N, 40°38'w,
H - 2993 m) and Camp Century.

In November and December the mean temperatures at Camp Century were mostly
warmer than at the other stations of the plateau. In January, February

and March, Camp Century had temperatures similar to the other stations only
in the severe winter of 1960/61. 1In the other winters the temperatures

in these months were mostly warmer. The reason could be that Camp Century
is located nearer to the edge of the plateau and at a lower height, or it
could be caused by certain circulation processes different from those that

- prevailed in the other regions of the plateau in other years.



Table 3: Mean temperatures (°F) of winter months for the
stations on the Greenland ice plateau

Stations Years November December January February March
Northice 1952/53 -38.2 -40.0 -40.0 -50.8 =47.2
1953/54 -41.8 =47.2 -43.6 -34.6 -41.8

Eismitte 1930/31 -45.8 -37.3 -43.1 -53.0 -38.9
Station Centrale 1949/50 -27.4 -41.8 -23.8 -40.0 -31.0
1950/51 -29.2 -32.8 -43.6 -40.0 -41.8

Camp Century 1960/61 -12.2 -35.1 -36.6 -43.2 -43.5
1961/62 -28.4 -26.3 -28.3 -39.1 -22.1

1962/63 -17.1 -25.6 -20.7 -20.2 -28.2

The lowest mean monthly temperature, of -53.0°F, was recorded in February
1931 at Eismitte.

In spring the mean monthly temperatures increased rather slowly at the
beginning of the season. The April temperatures differed little from those
in March, ordinarily a winter month, and oftentimes, the coldest month of
the year. However in 1962, March was the first month with generally rising:
temperature while February was the coldest month. Still, March showed a
winter pattern of temperature distribution on the profile, with the warmest
zone at 489 m. The same was observed in January, while in February the
difference in mean temperatures between the heights of 250 m and 489 m

was too small to be counted.

April, however, is a typical summer month in respect to the pattern of
temperature distribution on the profile. It shows the warmest zone at a
height of 250 m (Tuto West), and this pattern continues up to August when
it changes for an autumn type.

From April to May the temperature increased rapidly at all stations. At
Camp Century the mean temperature rose from April to May by 17.0°F. This
was the greatest increase of temperature from one month to another observed
in the course of the year. i

The same pattern was observed on the coastal zone. At Thule the rise of
mean temperature from April to May was also the greatest in the year. The
temperature increased at this station by 19.5°F.

On the slope, however, the greatest rise of temperature was observed later,
at the very ead of the season. All three stations on the slope observed
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the most rapid rise of temperature between May and June, when the mean
temperatures increased by 16.4°F at Tuto East, by 18.1°F at Tuto I, and
by 17.4°F at Tuto West.

In summer, we can see from Figure 3, that the mean monthly temperatures
remain much below the freezing point on the ice plateau: June 14.9°F,

July 22.2°F and August 13.9°F. At the upper station on the slope (801 m),
the mean temperature was above the freezing point only in July while all

the others, located below it, have all three summer months with mean temper-
ature above the freezing point.

July is the warmest month at all five stations of the profile. The distri-
bution of the monthly mean temperatures along the slope shows, more or less,
the same pattern observed in the coldest month, February. Again, the
station on the plateau shows the coldest temperature (22.2°F), and follow-
ing the same course, the temperature rises down the slope, reaching the
highest value of 46.1°F at Tuto West (250 m). From this point it begins

to decrease with decreasing height, so that the station on the coast

(Thule 3 m) is colder than that at 250 m by 4.2°F, and has a mean monthly
temperature of 41.9°F for July.

However, the difference in temperatures between the ice plateau and the
upper station of the slope is much smaller in July than in February, but
the differences between the stations on the slope are larger.

The general course of temperature in summer months shows a rather symmetrical
distribution, with the peak in July. There is only a slight difference
between the mean monthly temperatures of June and that of August, the latter
being a little colder.

In August, the first month with generally decreasing temperature, we can
notice also a change in distribution of the gradients on the profile
directed one way, and temperature decreasing more or less regularly with
height, from the coastal zone up the slope to the ice cap station. In this
month, the warmest temperature was observed at the coast (Thule 38.8°F)

and the lowest on the plateau (Camp Century 13.9°F). The inversion of
temperature on the slope, that was steadily observed from January through
July, was absent this month.

In fall the distribution of temperatures on the profile show more or less

the same pattern which was established in August. The temperature decreased
with height, and:Thule at the coast was the warmest station during September,
October and November. The slope inversjon was absent.

In December, the winter type distribution of temperature along tlie profile
shows up again, with the station on the slope at 250 m showing the warmest
temperatures, while Thule (3 m) is colder by some 1.5°F and the inversion
on the slope appears again.

As it follows from the analysis of temperature distribution over the slope,
the zone of the warmest temperatures, changes its location with seasons
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and months. Its highest location was observed in winter months, when the
inversions are most intense. In the months December - March the warmest
zone was approximately between the heights of 250 - 500 m. During the
months August - November, the warmest zone was found in the lowest places,
in the coastal region.

Figure 5 shows schematically the slope and the location of four stations
on the slope in respect to meridians and latitude. At the right side of
this graph, the variations in height of the warmest zone are shown for
each month of the year 1962. The location of the warmest zone was computed
as the average value between two stations showing the warmest temperatures
on the slope, when the difference in their temperatures was not more than
0.5°F. In other cases the location of the warmest zone was shown directly
at the height of the station with warmést temperature.

Extreme temperatures

The data available was insufficient for determining the extreme maximum
and minimum values of temperature for the stations on the meteorological
profile.

Nevertheless, an approximate characteristic of the distribution of extreme
temperatures over the profile, in various seasons, could be obtained even
from these short series of one year, and it will be of certain value for
the region where the observations are so scarce.

All available data on the extreme temperatures are presented in Tables 4
and 5, and 21, 22, in the Supplement.

Comparative analysis could be done only on data for the year 1962, which
are presented in Tables 4 and 5. The absolute maximum was derived from
hourly observations (24 hrs).

The absolute maximum temperature was above O°F at all stations of the
profile in all months of the year 1962.

The highest maxima were observed in July by all stations except Thule. Due
to the moderating influence of the water this station had the absolute
maximum in August.

In the summer months the highest maxima were observed at the 250 m level,
at Tuto West. From this height the maximum temperatures tended to diminish
with height with the lowest values observed at Camp Century, at the highest
station on the ice cap. .
Tuto West (250 m) recorded 60°F 1in'July, the highest maximum observed on
the profile this year.
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Table 4. Highest temperatures by months for the year 1962 (°F)
Stations Height Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Camp

Century 1923m 0 3 14 20 23 24 32 28 21 13 17 r 16
Tuto East 80lm 16 4 24 27 39 41 47 40 33 2Y pls 222
TWCo L 489m 24 10 26 33 42 46 52 50 37 22 320 .. 26
Tuto West  250m 28 SN L Ao, 53 L B0 . o8 2 49 235 ¥ A3
Thule 3m 24 8 31 38 '42 52 55 .56 49 26 w26 W30

In summer the maximum temperatures at Thule were slightly lower than at
250 m, which is probably due to the cooling effect of the water surface.

In the months September - December, the highest maxima were observed on
the coast at Thule, the water b#ing warmer than the air at that time.
With the increase of height on the profile, the maxima diminished, reach-
ing the lowest values on the plateau.

Generally it could be said that in all months the absolute maximum temper-
ature decreased with height either from the coast or from the level of 250 m.
In all months the lowest maxima were observed at Camp Century, the highest
station on the plateau.

It is interesting to note that the data on maximum temperatures in January
and February indicate that the warmest zone of the slope is observed
between the heights of 250 m and 489 m; as it was also found from mean
monthly temperature data. The highest maxima for these months are found in
this zone also. In January the highest maximum of '28°F 1is found at the
height of 250 m and in February the highest maximum of 10°F 1is found at
the elevation of 489 m (Table 4).

The distribution of the absolute minimum temperatures among the stations
in various months of 1962 is shown in Table 5.

Table 5. Lowest temperatures by months for the year 1962 (°F)

Stations Height Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Camp
Century 1923m -50 -61 =-42 -44 -22 - 4 6 -21 =33 -41 -47 -47
Tuto East 80lm -30 -38 -22 -21 -5 15, 117/ 5 -10 -5 -23 -25

Tuto I 489m -27 -34 -14 -14 1 21 29 14 0 0 -16 -20
Tuto West 250m -25 =31 -13 -13 5 25 32 19 2 2 -13 -18
1 23 29 23 0 -3 -17 -25

Thule 3m -25 -35 -20 -19
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This table shows, that the lowest absolute minimum temperature of =-61°
was observed in February at Camp Century.

The highest minimum, 32°F, was observed in July at Tuto West. Thus, one
can see that at all stations, in all months of the year temperatures below
freezing may occur,

Generally, the absolute minimum temperatures decrease with height from the
level of 250 m (Tuto West). At this level the minimum temperatures show
the highest values in all months of the year except August, suggesting that
the zone at this level is the warmest on the profile.

The lowest station, Thule, (3 m), has lower minima than those observed at
the 250 m level, and in the majority of the months, even lower than at
Tuto I, (489 m), probably due to radiational cooling of the stagnated air
at the foot of the slope.

Only in August the station on the coast (Thule), shows the highest minima

on the profile, which possibly is due to the maritime effect, as the waters
around Thule are usually ice free in that month.

Aperiodic fluctuations of temperature

The interdiurnal changes of temperature, i.e., the difference between two
successive calendar days were studied in order to present the character-
istics of the aperiodic fluctuations of temperature on the meteorological
profile.

The largest fluctuations of the mean daily temperatures from one day to

the next were observed on the ice plateau at Camp Century. The stations

on the slope showed much smaller fluctuations than Thule, the station on
the coast. The data of the mean daily temperatures are presented by months
in Table 6.

Table 6. Mean monthly values of the day to day changes in mean
daily temperatures in 1962 (*F)-

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Camp Century 7.0 8.0 5.8 4.7 4.5 1.6 2.2 3.4 5.3 8.1 9.6 7.3
Tuto East o0 AUB 4,500 2.6 420 1.8, 190 1.8 3G 2. 747 SHS NN
Tuto I Lt L4l 4.1 G201 44560 52000 TEla8 Sla6 w7 k2570 S INRS S
Tuto West T3 NN 4k 52080 4020 52081 W255) | w2510 SEEI0N S 3rNIE S SORRRA R0
Thule 6:8 b 4.8 A.0 4.1 34 3.2 2.1e3.8 fl 565550
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The greatest day to day changes on the profile were observed in winter
months, December - March 1962, except at Camp Century om the ice cap.

Here the largest fluctuations were 9.6°F in November and 8.1°F in Octo-
ber. All the other stations recorded the largest fluctuations in January.

In all stations, the thermal conditions were most stable in summer. At

Camp Century and Tuto East the smallest day to day changes were recorded
in June, while the other three stations had the minimum fluctuations in

August. In all stations the smallest mean monthly day to day changes of
mean daily temperature were between 1.6° - 2,2°F.

On the plateau, the interdiurnal changes for a warmer temperature have the
tendency to be larger in their extreme wvalues, than the changes for a
colder temperature. To illustrate this the largest values of the changes
of mean daily temperature with positive sign (warming) and negative
(cooling), have been computed separately. These data are presented in
Table 7.

Conventionally, the magnitude of the day to day changes in temperature is
considered to be an indication of the rate of atmospheric exchange in a
given region. As can be seen from Table 6, the station on the ice plateau,
Camp Century, shows the largest fluctuations of the mean daily temperatures
as compared with other stations on the meteorological profile. The highest
value of the day to day change of mean daily temperature, 32°F, was observed
in Camp Century in February 1962.

Table 7. The largest day to day changes of mean daily
temperatures in 1962 (°F).:

Jan. Feb. Mar. Apr. May June July Aug. Seﬁt. Oct. Nov. Dec.

Camp Century + 21 32 20 14 12 3 9 16 18, 263,25 . 18
#r 18 26 M. 10 9 6 6 12 kel 1055\ 18- - 16
Tuto East W 9% 9esd9 &710 - 110 4 D iy & 12 7 14 16
& d6.0 24, 0. 10 11 6 6ca V6 8 6 20 15
Tuto I o ol g W2 Lo 20 8 14 5 6 4 8 9y 13 17
- 15 13 g Y 12 7 5,596 6 .. 21 10
Tuto West + 25 g . 22 ] il 10 6 4 10 < I b FYN %
- 19 10 10 12 11 5 6 6 7 7 20 11

Thule + 24 10 18 8 13 14 e 25 152 coodd X 13wp. 31
aie?0boi sl 32 pur ol 0y - A1 10 7
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It has been found that the mean monthly wind speed is also higher on the
plateau than at other stations of the profile, which indicates a stronger
atmospheric exchange in this region.

To analyse the fluctuations of the mean daily temperatures in winter months
a table was computed showing the highest mean daily temperatures, the lowest
mean daily values and the difference between them, i.e., the range of mean
daily temperatures for the months December, January and February, for two
winters - 1961/62 and 1962/63 (Table 8).

This table shows that the largest range of mean daily temperatures is

observed on the ice plateau, where it reached 58°F in February 1963 and
60°F in December 1961, as recorded by the station at Camp Century.

Table 8. The range of mean daily temperature variations by months (°F)

December January February
Stations Years Highest Lowest Range Highest Lowest Range Highest Lowest Range

Mean Mean Mean Mean Mean Mean

Camp

Century 1961/62 6 -54 60 -10 =47 37 -9 -56 45
1962/63 5) =42 47 5 =46 51 10 -48 58
Tuto East 1961/62 15 -13 46 11 -27 38 -6 =34 28
1962/63 15 -23 38 18 -29 47 19 -21 40
Tuto I 1961/62 19 -27 46 17 -20 37 1 -28 29
1962/63 20 -17 37 22 -21 43 24 -15 39
Tuto West 1961/62 21 -27 48 17 -19 S6ER: 2 =27 29
1962/63 26 -14 40 24 -19 43 13 -14 27
Thule 1961/62 - - - 9 -20 29 1 -31 32
1962/63 29 -19 48 22 -20 42 30 -16 46

Averaging the mean daily changes of the mean daily temperatures for the
whole winter season for Camp Century, the obtained mean values may be
compared with those obtained from other stations on the plateau, using
the data given in an earlier report (7). The data are averaged over
December-March. The following mean day to day changes are given for the
stations on the plateau:

Camp Century (1923 m) for 1962 7.0°F
Northice (2345 m) for 1952/54 7.0°F
Eismitte (3000 m) for 1930/31 8.6°F
Station Centrale (2993 m) for 1949/50 9.9%
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In an earlier report (4) the interdiurnal changes of temperature were
computed for Station Centrale and Northice. However, these changes were
computed for certain hours of the day (00Z-00Z), but not for the changes
of mean daily temperature.

Warm advections

Warm advections occur rather frequently in the region under study, and it
would be of interest to obtain some knowledge of their characteristics.

A case of strong advection of warm air into the northwestern regions of
Greenland was selected from the synoptic maps and analysed.

On February 25, 1962, the surface map showed an elongated high pressure
area spreading over the northern half of Greenland and over the adjacent
regions of Baffin Bay and Atlantic Ocean. This high pressure area had
two small centers, one over the region of the studied slope in the north-
western section of Greenland, the other over Iceland. Both centers had
the pressure of 1045 mb (Figure 6).

At that time, on February 25, very cold temperatures were observed by all
stations on the studied profile, with the coldest on the ice plateau, in
Camp Century, reaching -52°F.

However, the high pressure area was a rather shallow atmospheric formation,
since there was no trace of it on the 500 mb contour map.

During the next 24 hours a very considerable warming occurred in the region
under study. This was caused by the advection of warm air that arrived

in the warm sector of a low, the center of which moved from 56°N to about
63°N during the preceding 24 hours.

On the surface map for 00Z, 26 February (Figure 6), a well developed
cyclonic pressure field was shown covering a large portion of Greenland,
replacing the high pressure area that was seen on the surface map 24 hours
earlier.

Analysing the changes in temperature brought about by this process we
computed the mean daily temperatures and the difference between them for
the day of advection and the previous day. These data are given in
Table 9.

It is remarkable that the magnitude of the change in mean daily temper-
atures (warming) increased with height in a more or less regular way. The
greatest change in temperature was experienced by the station on the ice
cap, which warmed up, on the average, by 32°F and became warmer than the
lowest station on the coast (Thule), which showed the least change in
mean temperature.



00Z 25 February 1962 00Z 26 February 1962

7
©

Fig. 6. Synoptic situations in days of warm advection and days before and after it.
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Table 9. Changes of mean daily temperatures between 25th and 26th
of February 1962 (°F)

February 25 February 26 Difference
mean daily mean daily between
Stations Height temperatures temperatures 25th and 26th
Camp Century 1923 m -52 -20 - 32
Tuto East 801 -25 -6 19
Tuto I 489 -28 -16 12
Tuto West 250 -27 -19 8
Thule 3 -31 -25 6

The advection of the warm air continued during the next day (February 27)
also, but it was much weaker, and the changes in temperature were smaller
and more evenly distributed over the studied profile. These changes are

shown in Table 10.

Table 10. Temperature changes between February 26 and 27
(mean daily)

Mean daily °t

Stations Height 26th 27th Difference
Camp Century 1923 m -20 -15 5
Tuto East 801 - 6 -7 -1
Tuto I 489 -16 -10 6
Tuto West 250 -19 -15 4
Thule 3 -25 -19 6

On the surface map for 00Z February 27 (Figure 6) we can see only a weak
trough along the western coast of Greenland.

It is apparent, from this map, that the low, shown on the previous day,
was gradually filling up. Its weak center migrated further north to about
73°N latitude, and it is possible that a portion of the air in the warm
sector crossed the ice cap,(a small center can be seen on the eastern
coast).

The advection of the warm air continued through this day, but it was much
weaker. It brought abeut a moderate warming to most of the stations on

the slope, with mean daily values rising by 4 - 6°F. Only the upper station
of the slope, Tuto East, showed a slight cooling (-1°). If we summarize
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the effect of the advection that took place during the two days, we can
see that the mean daily temperatures rose by 37°F on the ice cap; by
18°F at Tuto East; by 18°F at Tuto I; by 12°F at Tuto West and by 12°F
on the coast of Thule.

Thus, the stations located at higher altitudes experienced greater warming
than those in lower places which indicates that the flow of warm air, which
invaded the area under study, carried the warmest air masses to the upper
strata.

This was verified to some extent by radiosonde observations taken by the
station on the coast, Thule (Table 11).

This table shows that the RAOBs at 00Z and 12Z on the 26th and at 00Z on
the 27th, recorded an inversional stratification of the invading warm air.

The temperatures in the free air were consistently higher than those at
the surface stations of corresponding heights, except that Tuto East

(801 m) was warmer by 2 to 6°F than the free air at the same height during
the last two observations, at 12Z February 26th and 00Z February 27th.

The values of hourly temperatures and wind speeds (Figures 7a and 7b)
showed the following course:

At Camp Century a strong warming started in the early morning of February
25th and continued until the early morning of February 27th. This warming
occurred with persistent northwesterly winds about 5 - 6 m/sec.

Starting from the early morning of the 27th, the temperatures dropped (and
with some interruptions in the evening of the’27th and at noon of the 28th)
and were decreasing until the afternoon of the 28th. This decrease was
associated generally with southeasterly and easterly winds of slightly
lower speeds as compared with those of the preceding days.

At Tuto East a pronounced warming started in the morning of the 25th and
continued until the late evening of the 26th. This warming was accompa-
nied by NNE and NE winds of 7 - 9 m/sec. From the evening of February
26th until the morning of the 28th there occurred a cooling of the air,
which was interrupted by a warming from morning until the evening of the
27th. A warming again took place late in the morning of the 28th.

These temperature changes, from the start of the cooling, were recorded
with predominately easterly winds (3 - 4 m/sec).

At Tuto I (not shown on the graphs) the warming started in the evening of
the 25th and continued with small fluctuations through the evening of the
28th. This warming occurred with NNE to ENE winds of 2 - 3 m/sec.



Table

Stations
Camp Century
Tuto East
Tuto I

Tuto West

Thule

11. Comparison of station temperatures with radiosonde observations in Thule (°F).

Height 00Z 25 Feb. 1962 12Z 25 Feb.

in m. Station RAOB Station
1923 -54°F -39°F -54
801 -38 -34 -30
489 -31. -29 -32
256 -28 - -30
3 =23 - -35

1962 00Z 26 Feb.
RAOB Station

-26
-23

-24

-48

-18

-25

-29

-30

1962 12Z 26 Feb.
RAOB Station

-13

-14

-17

-19

-30

-6

-16

-19

-27

1962 00Z 27 Feb.
RAOB Station

-4

- 8

-11

-13

-11

1

-12

-17

-23

1962
RAOB

1¢
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At Tuto West a more pronounced upward temperature trend started on the
evening of the 25th and continued through the 28th, although with more or
less pronounced fluctuations. Very light (1 - 2 m/sec) south-southwesterly
and southerly winds were generally associated with this temperature rise.

At Thule the temperature started to rise in the early morning of the 26th,
and with some fluctuations, the temperature continued generally to increase
through February 28th.

How much the katabatic flow influenced the temperature changes could be
indicated by the relationship between the changes of relative humidity and
of temperature.

At Camp Century the increase of temperature generally occurred with a slight
decrease of relative humidity, while the decrease of temperature was accom-
panied by an increase of relative humidity. However, this reverse relation-
ship was not strongly pronounced.

At Tuto East the reverse correlation between temperature and relative humid-
ity changes was more pronounced, especially in the later hours of February
28th. At Tuto I the warming started in the late evening of February 25th;
this occurred with a 207% drop of relative humidity. During the whole period
of warming, through February 28th, the values of relative humidity were
50~65%. At Tuto West the values of relative humidity were 30-607% during

the whole period from February 25th to the 28th, and there was apparently

no relationship between the changes of temperatures and relative humidity.

The weather development during February 25th - 28th over the Thule area was
as follows:

The 700 mb level at 00Z, February 25th, had generally a southerly flow,
influenced by a low centered over Canada, northwest from Hudson Bay, but by
12Z the air flow was influenced by a high centered southeast from Greenland.
This high pressure influence remained through February 28th. At this level
the temperature rose on February 25, 00Z, from -38°F to -11°F on February
26th at 12Z. During February 27th and 28th the temperature dropped slightly,
and ranged from -15 to -20°F. This air was quite dry, the relative humidity
having decreased from approximately 407% on February 25th to 17-19% on
February 26th and 27th at 00Z. The relative humidity increased to 307% on
February 27th at 12Z and to 607 on February 28th at 12Z.

At the 850 mb level the area was generally under the influence of a south-
erly flow, although Thule recorded light NW and N winds on the 25th and 26th
of February. During February 25th and 26th the Thule area was influenced by
a low centered over the Davis Strait, and on the 27th by a weak trough. On
the 28th a high, centered on the previous day southeast from Greenland, moved
in a northwesterly direction, influencing the Thule area. The temperature
rose from -38°F on February 25th at 00Z to O°F on the 26th at 12Z, and then
dropped to -4, on February 27th and to -6°F on the 28th. The relative
humidity decreased from 60% on February 25th at 00Z, to 15-20% on February
26th - 28th. After 00Z, February 28th, the relative humidity increased
again slightly to 35% at 12Z.
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This upper air analysis showed that the warming, due to southerly advection,
started on the 25th at both levels, 850 and 700 mb, and was especially pro-
nounced on the 26th of February.

The warming practically ceased on the 27th and showed even a small recession
on the 27th and 28th. Only the two higher stations (Camp Century on the edge
of the ice plateau, and Tuto East, at 801 m on the slope), showed a similar
course of temperature. The lower stations, Tuto I and Tuto West as well as
Thule, on the coast, experienced the warming somewhat later, starting in the
late hours of the 25th or early hours of the 26th. The warming there was not
so strongly pronounced as at the higher stations.

The process of warming on the slope of the ice cap apparently occurred in
removing of the cooled by radiation and partly stagnated air along the slope
as "lakes of cold air" in small valleys. This cold air was removed primarily
by  the dynamic influence of a surface low moving northward along the Davis
Strait and penetrating the cold air of a shallow high pressure system with

a center southeast from Thule (see Fig. 6, surface weather map of 25th
February, 00Z). Also downslope winds of more or less pronounced northeast-
erly directions participated in this cold air removal. This was most pro-
nounced at Camp Century and Tuto East, and also at Tuto I (489 m), although
with much lower wind speed. There apparently occurred a mixing of warm air
with the cold air on the ice cap and along the slope. The presence of
northeasterly winds at the higher stations on the slope indicates that
adiabatic warming also contributed to this increase of temperature. However,
as the air over the Thule area was exceptionally dry during the warm advec-
tion, The decrease of relative humidity, associated with an increase of
temperature along the slope, could not be absolute proof of adiabatic warm-
ing due to the katabatic process. At Tuto East, in the afternoon and
evening hours of February 28th, when the temperature rose with easterly
winds and a marked decrease of relative humidity, there appeared to be a
contribution of adiabatically descending air in the warming, although this
does not account entirely for the increase in temperature.

This case of warm advection during February 25th - 28th, 1962, when the
warming started at higher elevations on the slope of the ice cap and then
penetrated downward, could hardly be regarded as unique. Another typical
case of warming apparently occurs when a strong advection of warm air from
the south along the Davis Strait and Baffin Bay takes place and when the
air aloft and at the higher elevations of the slope does not experience
such warming, due perhaps to the presence of a northerly flow.

In this case a strong instability occurs which can result in an intensive
vertical circulation with consequent warming of the slope and the edge of
the ice cap by ascending air from the lower levels, in spite of adiabatic
cooling. In this case the warming occurs, of course, only when very warm
air moves northward along the coast.
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Temperature lapse rates along the slope of the ice cap

From temperature observations at Tuto West (250 m) and Camp Century (1923 m)
were computed the temperature lapse rates for October 1962, January, April
and July 1963 for the hours 03, 09, 15 and 21. These hours were taken
because Sondre Strom Fjord (67°01'N; 50°48'W, H = 53 m) and Dye 2 (66°29'N;
46°20'W; H = 2330 m) had observations only at these hours and it was inter-
esting to compare the lapse rates along the NW slope with those observed
along the SW slope of the ice cap at the same hours, months and years.

Table 12 shows these values. January and April 1963 showed almost the same
values of lapse rates for both slopes, NW and SW, although the daily course
(from 4 observations per day) is a little different. July 1963 recorded
lower values of lapse rate along the SW slope. But the lapse rates for
October 1962 shows quite different values: .46 along the SW slope as com-
pared with .94 along the NW slope of the ice cap. This difference is so
striking that this month was more carefully scrutinized.

October 1962 was apparently an exceptional month with regard to atmospheric
circulation patterns. The west coast of Greenland was almost persistently
influenced by a southerly flow, mostly due to a more or less pronounced
trough stretched over Davis Strait and Baffin Bay, or due to a low centered
south or southwest from Greenland; sometimes also a high centered over the
Canadian Archipelago will transport cooler air over Baffin Bay and cause
relative high temperatures along the west coast (warming by warmer water).
The temperatures on the west coast during this month were also very evenly
distributed, usually with a small gradient toward north. These temperatures
were also much higher than the temperatures at the east coast of Greenland,
especially in the northern part of Greenland. To mention only two cases:
on the 28th, Thule, on the west coast, had 19°; Nord, and Danmarkshavn, on
the east coast, -15° and -9°F respectively; on the 30th, Thule, 19°, Nord,
-31°, Danmarkshavn, -17°. However, it is necessary to mention that the
mean summer (June through August) temperatures in the northern part of
Greenland are a little higher on the west coast in comparison with the east
coast: Thule, 39°, Danmarkshavn, 35°, Egedesminde, on the west coast, 41°,
Kap Tobin, on the east coast, 37°. 1In winter (December through March),
however, the mean temperatures are the same on both coasts in the northern
part of Greenland (5). Notwithstanding, the temperatures on the west coast
were generally high during October 1962.

Another factor that contributed to the high values of temperature lapse
rates in the northwestern part of Greenland is the distribution of temper-
atures aloft. Almost during the whole month the Thule area was influenced
by cold air aloft, according to the 500 mb contour maps, and the 500/1000
mb thickness maps. Over the Thule area, or close to it, was usually located
a center of cold air, or a tongue of cold air stretched from the north, or
a center of low circulation, which supplied cold air from the north over the
Thule area. Only when there was a deviation from this temperature distri-
bution (exceptionally warm on the coast; relatively cold aloft) does the



Table 17, Temperature lapse-rate (C°/100m) along the slopes of Greenland ice cap

October 1962 January 1963 April 1963 July 1963
Hours 03 09 15 21 Mean 08,209, Lo 21 = Menry 03 09 15 21 Mean 03. 09 15 21 Mean
NW Slope =23 NP ST ¥94 & .68 1710 ‘.63 466 LG58 « 8. L6086 5p 0NN A 270, 6 e70 .58 .71 .69
50 _14 33 18
124 99 120 124
SW Slope .49 L41 .45 .48 RAE % .60 59 ¥6a N 65 A8 28 O V3 . 71 GO0 S8 68 1253 o2 .36 el .58
ol =L e % SO8
121 124 120 124

o'l o

No.of cases with adiabatic or super-adiabatic lapse rate
No. of cases
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temperature lapse rates show smaller values. So, for instance, on October
13, 14 and 15th a trough from south was covering Davis Strait and Baffin
Bay. The 500 mb contour maps showed a warm ridge stretching from the south.
On all these days the temperature lapse rates were relatively small along
the NW slope of the ice cap. On October 18th a strong trough dominated
Baffin Bay. The 500 mb contour map and the 500/1000 mb thickness map showed
a cold center of circulation off the southwest Thule area. This cold air,
near the Thule area, apparently did not affect the southwest slope as the
temperature lapse rates showed superadiabatic values along the NW slope the
whole day 03, 09, 15, 28 Bt dnyvErslon wasMEccordetl Bethecn Sendee \Strem
Fjord and Dye 2.

This, probably exceptional temperature distribution over the Thule area
caused also very frequent adiabatic and superadiabatic temperature lapse
rates: from 124 observations (4 times per day) 50 cases or 40% of all
observations were recorded with adiabatic or superadiabatic lapse rates.
Along the SW slope of the ice cap, however, only one case out of 121 was
observed with superadiabatic lapse rates, and four cases with inversions.
This leads, of course, to the assumption of a very strongly pronounced
vertical air displacement over the Thule area in October 1962.

From Table lwe obtain only a vague indication that the temperature lapse
rates along the SW slope of the ice cap are possibly smaller than those
along the NW slope. As some other years were also available, the mean lapse
rates were computed for those two slopes for the same months (Table 13 and
14).

The values of lapse rates along the NW slope (Table /3) show that in October
1960 the lapse rates were markedly lower than in October 1962: mean for

the month .73°/100 m against .94°/100 m, and so we can regard October 1962
as a year with exceptional conditions. January and April 1961 and 1963 show
practically the same mean values ~.68° and ~.71°; only July 1963 had a
smaller value of lapse rate ( ~.7°) in comparison to 1961 and 1962 ( ~.8°).

The lapse rates along the SW slope show almost the same values for both
Julies (1962 and 1963), and both Octobers (1962 and 1963), but smaller
values for January and April 1962 in comparison to the year 1963.

As the climatic regime is different in the southern and northern part of
Greenland, we could also expect different values of temperature lapse rates
along the northern and southern part of the slope; however, this is not a
necessary conclusion derived from different climatic conditions, as the
lapse rates may not vary in the areas with different climatic conditions.
The diversity in lapse rates is mdstly dependent on different circulation
patterns. We saw it from the example of October 1962. This month showed
the most strongly pronounced diversity of air circulation over the NW and SW
parts of the slope, but also generally we can expect different lapse rates
at both slopes provided that there does exist a diversity in the prevailing
circulation patterns. A more intensive vertical circulation will produce a
steeper lapse rate, and this apparently happens along the northern part of



Table 13. Temperature lapse-rate (C°/100 m). NW slope of Greenland ice cap
October January April July
Hours 03 09 15 21 Mean 03 09 15 21 Mean 03 09 15 21 Mean 03 09 15 21 Mean
1962 1963 1963 1963
.93 .92 .99 .92 C94REE. 68/ R 70K 658 66 .68 6! 1655 3608 . 7770 L6 70FS58 A 7w . 69
1960 1961 1961 1961
470, A7 575 976 S, 637 9617 k. %l %68 .67 £79" 5708 56/ 1SS T2 .8 .78 .72 .80 .79

1962

286 L 81 %72 »80_ .0
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Table 14 Temperature lapse-rate (C°/100 m). SW slope of Greenland ice cap
October January April July
Hours G805 8 5882 = iMeank 031209 « 15 @218 '« Mean 035 (098 'I55= 2 1SR EiMcan OSFR0Y RISTRR7 RS Ve an
1962 1962 1962 1962
.49 .41 .45 .48 .46 .46 .38 .42 .46 .43 153 753 w50 B 155 D28, 62 651 60 {60
1963 1963 1963 1963
.49 .54 .54 .50 oL % .60 .59 .645.65-, .62 A L7 EOR ST 608 . D8R 6215,56, . 6L 58
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the west coast of Greenland. Generally this difference in lapse rates
should be quite persistent, although it could be pronounced more or less.
So, for instance, July showed for the NW slope .80°/100 m and .69°/100 m
in 1962 and 1963, but the SW slope showed .60°/100 m and .58°/100 m. The
mean lapse rates computed from 2 - 3 year observations, for both slopes,
have the following values:

January April July October
NW slope .68 .71 .76 . 76% C°/100 m
SW slope D2 .62 E59 .48

%) October 1962 is disregarded.

The data showed that for these four months the temperature lapse rates are
persistently (more or less!) larger along the NW slope in comparison to the
SW slope, and we can suppose that such differences very possibly exist in
other months. Roughly we may assume that the lapse rates along the NW
slope are about .7°/100 m, and .50- .60°/100 m along the SW slope of

the Greenland ice cap.

For one year, September 1962 - August 1963, the temperature lapse rates
along the NW slope of the ice cap were computed from the mean monthly tem-
peratures at Tuto West and Camp Century (Table 15). The monthly temper-
atures were derived from hourly observations.

Table 15, Temperature lapse rates along the NW slope of
Greenland ice cap (C°/100 m)

1962 1963
Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Year
B0 .94 .77 V8 .66 .56 .56 .69 .65 .65 .68 .67 8 7L

It is necessary to mention that Hogue (2) found much smaller lapse rates for
the NW slope of the Greenland ice cap. He computed the lapse rates from the
observations at Site 1 ( ~ 78°N; H= 670 m) and Site 2 ( ~ 77°N; = 2140 m),
for the period, July 1953 - October 1956, from the mean monthly temperatures.
The lapse rates obtained for January, April, July and October are .35, .42,
.46 and .60°/100 m respectively (annual mean = .42°/100 m). The mean
monthly temperatures for these two stations were computed from mean monthly
extremes; besides, some months were incomplete, and also the dates of the
month with observations were different. But this technique in computing

the mean lapse rates cannot, of course, account for these large differences.
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One of the possibilities that could cause the relative small lapse rates
between 700 and 2100 m, for instance, is a relatively low temperature at
700 m or a relatively high temperature at 2000 m on the slope, and in such
cases these conditions should be ‘more or less "normal''; this should be
reflected also in other years, not only in the period 1953-1956. To check
it, mean monthly lapse rates were computed for the distance Tuto East

(800 m) and Camp Century (1920 m) for October 1962 and January, April and
July 1963: 107, .67, .74 and .51°/100 m respectively. January and
April show almost the same mean lapse rates as those computed for Tuto West
and Camp Century (Table/2). October shows the same magnitude; only in July
is there a discrepancy. However, these values generally do not contradict
our previous findings. In other words, by taking approximately the same
sites as in Hogue's computations, we nevertheless obtained lapse rates
comparable to those derived from the data at stations Tuto West and Camp
Century. As the years 1960 and 1961 showed values of lapse rates similar to
those obtained for 1962-63 (Table/3), we may assume that the stability con-
ditions along the NW slope of the ice cap, represented by the values of
lapse rates, are close to the normal ones, except October 1962. Besides,
these values generally do not differ from values derived by Diamond (1),
and are also close to the values of lapse rates computed by Loewe (3) for
Umanag at the coast and Weststation (950 m) of Wegener's Expedition (both
stations at approximately 70°N).

The strong discrepancies with Hogue's results could be explained by the
circumstance that the years 1953-56 were '"abnormal.' That, however, is
very unlikely, and what is more plausible, by an unfortunate exposure of
the thermometer shelter, which resulted in recording temperatures not quite
representing the conditions on the slope of the ice cap at one discrete
elevation.

Diurnal variations of temperature

In order to determine the characteristics of diurnal variations of temper-
ature, the mean monthly values have been computed for each hour for all
stations on the meteorological profile for the central months of each of the
four seasons. Tables of hourly data for January, April, July and October
are given in the Supplement (Tables 1 - 20).

In addition, four graphs were constructed for each station of the profile
showing the average course of diurnal temperatures for the same four months
(Figures 11-15).

In January the diurnal variations of temperature are very moderate at all
five stations of the profile. The amplitude is small; it varies between
1.4°F (Camp Century and Tuto I) and 2.6°F (Tuto East).

As expected, in this dark season of the polar night, with the sun under the
horizon at all times, the variations of temperature within the 24 hour cycle
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are very slight. However, unexpectedly, the graphs for the stations on the
slope show a pronounced reverse course of diurnal variations of temperature.

The phenomenon of a reverse course of diurnal temperature variations has
been noticed before by earlier explorers of climatic conditions in other

regions of the Arctic.

The observations on the Greenland plateau made by the Station Centrale
(70°55'N, 40°38'W, H = 2993 m) in January 1950 (8) indicated also a reverse
type of diurnal variations of temperature, with minimum at 9 - 15 hours
(Figure 8).
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Fig. 8. Diurnal variations of temperature,Station
Centrale, January 1950

The Russian drifting station '"North Pole ~ 8" (9), which drifted in the
winter of 1961 in the Arctic Ocean (average coordinates 83°39'N, 151°31'E),
showed also a reverse type of diurnal temperature variations in the months
of January and March. The curves of diurnal variations were constructed for
this station on the basis of observations taken every three hours (Figure 9).
They show that the lowest temperatures were observed in the period of 1 =~

8 p.m. in both months. In February the monthly curve of diurnal variations
was very flat, the hourly values varying only 0.5°F.

To investigate the relationship of the reverse type of diurnal variations
of temperature with other meteorological factors, we have computed the
curves of diurnal variations of wind speed and air pressure and compared

it with the curve of temperature for Camp Century, January 1961 (Figure 10).

As may be seen, all curves show a reverse type of diurnal course. The wind
speed curve shows the minimum speed at noon and in the afternoon and the
maximum at night. This ties in well with the reverse course of temperature,
since in the very cold regions of the Greenland plateau the relationship
between the wind speed and temperature is such that the lower wind speeds
are connected with the lower temperatures, while stronger winds usually
bring higher temperatures.
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The curve of air pressure shows also a reverse type of diurnal variation,
with higher values in the daytime and lower pressure at night. This also
is in agreement with the temperature variations, sincé the higher pressure
is usually associated with lower temperatures, while the lower pressure
accompanies the higher temperatures.

Thus, all three curves fit together very well and all three elements show
the reverse course of diurnal variations, but the initial cause of these
phenomena is not yet known.

In April the diurnal variations of temperature are of the solar type in all
stations of the profile. The amplitude is large. 1In fact, the amplitude
of diurnal variations in this season is the largest in the year. On the
plateau, at Camp Century, the amplitude was 12.5°F; on the coast, at Thule,
it was 8.4°F; on the slope, at Tuto East 8.0°F; at Tuto I 8.3°F, and at
Tuto West 7.6°F. The maximum temperatures were observed at 14 - 16 hrs and
the minimum at 1 - 3 hrs (Figures 11 - 15).

In July the diurnal variations were also well expressed at all stations
except Thule, which showed an irregular diurnal curve of a wavy nature and
a much smaller amplitude than that of the other stations on the profile.

In general, the curves for July were similar to those in April, but of a
somewhat smaller amplitude. The largest amplitude was observed on the
plateau, at Camp Century, 11.0°F, only 1.5°F less than in April. The
smallest amplitude 2.1°F was observed on the coast, at Thule. This was one
fourth of the amplitude in April. 1In fact, at this station the amplitude o
of diurnal variations of temperature in July was smaller than in January,
when the diurnal variations were of a reverse type. This very small ampli-
tude may be explained by greater cloudiness and higher frequency of fog in
the coastal zone during this month.

In July the amplitudes at the stations on the slope were larger than on the
coast, but somewhat smaller than those in April. Tuto West had the ampli-
tude of 5.2°F, Tuto I 4.4°F, and Tuto East &4.1°F.

The minimum temperatures in July and April were usually observed shortly
after midnight, mostly between 1 - 3 a.m. and the maximum mostly between
2 ~ 4 p.m. Only Thule showed the maximum at about 10 a.m., with a secondary

maximum at 4 p.m.

In October the diurnal variations were of a very small amplitude, similar to
that in January. The amplitude varies between the stations only by 1°F, with
the largest at Camp Century (2.5°F) and the smallest at Thule (1.5°F).

At Camp Century the diurnal variations in October were of a reverse type,
similar to that observed by the stations on the slope in January. There is
a definite period of minimum temperature between 3 - 11 p.m., and a period
of maximum temperature between 7 a.m. and 1 p.m.

The stations on the slope show undulating curves of diurnal variations, which

follow, in general, the solar type, with higher temperatures in the daytime
and lower at night.
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WIND REGIME

Frequency of various winds and calms

To study the differences in wind regime between the stations on the meteor-
ological profile, hourly observations were used for the period September
1962-~August 1963, covering all 12 months of the year. Wind roses were com-
puted for each station, for the central month of each season: January,
April, July and October. The computations were based on four observations
daily, taken at 0, 6, 12, and 18 hrs. The wind roses are presented on
Figures 16 and 17.

It can easily be seen, that, the most characteristic feature of wind regime
at the three upper stations of the profile is an almost entire absence of
winds from the western half in all four months. Only the lowest station,
Tuto West, at height of 250 m has the southerly and southwesterly winds
prevailing in April, and the northerly and northwesterly winds prevailing
in July. In October and January this station, as well as the upper three,
shows merely an insignificant frequency of winds from the western half.

Generally, in all four months, all stations show a definite predominance
of winds from the eastern or southeastern quadrant, except the lowest
station on the slope, Tuto West, which shows a predominance of southerly
winds in April and of northerly winds in July.

In Camp Century the winds from the east-to-southeast directions prevail
largely in April, July and October. Only January shows a large predomi-
nance of SSE winds. Thus, in all months under consideration the winds from
SE quadrant were largely prevalent.

January is the month when the wind roses are most similar in all statioms,
with well pronounced predominance of the SSE and SE directions. The fre-
quency of calms increases in a very regular way with decreasing altitude of
the stations. In Camp Century the calms are very rare, their frequency was
less than 1% in October and July, in January and April 1963 the calms were
entirely absent.

In Tuto East (801 m) the frequency of calm weather was 3 - 5% in April,
July and October, in January no calm weather was observed.

In Tuto I (489 m) the frequency of calms increased considerably in all four
months, with the largest percentage observed in April (23%), the smallest
in January (13%).

In Tuto West (250 m) the frequency of calms was the greatest among all
stations in all four months. In October this station has 31% of calms, in
January 33%, in April 32% and in July 23%.

Unfortunately, we have not had the wind data of this period for the coastal
station Thule (3 m). However, summarizations over 9 - 10 years were
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available for this station in the SMAR tables, and these showed the follow-
ing figures: October 127% (1951-1960); January 147 (1952-1961); April 31%
(1952-1961) ; July 247% (1952-1960). On wind roses the frequency of calms is
designated by numbers written inside the circles (Figures 16 and 17).

Observations for a 6 year period at Thule (1) show a strong predominance of

easterly and southeasterly winds for January, April and October. In July
the westerly winds are prevailing.

Mean monthly wind speed

Data on wind speed were obtained from hourly observations made at height of
4 m above the ground. 24 observations daily were used. The results are
presented in Table 16.

Table 16. Mean monthly wind speed (mph) at 4 m, 1962

Stations Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year

Camp Century 16 17 16 14 16 14 52 16 14 11 128" -

Tuto East 14 14 9 ORERNPIFN] ]! 1R Rl L) 7 GHE A3 10.8
Tuto I 12 14 7 9l 1 ASSQNSETIER 545 ]S 105l 3 14 12.1
Tuto West 7 9 4 4 9 7 11 12 12 7 10 11 8.6

As this table shows, the variations in monthly mean wind speed are not great.
The differences between the highest and the lowest mean monthly values for
all stations are about 6 to 8 mph. There is a tendency for a slightly larger
range of annual speed variations in the lower stations of the slope, than at
the upper stations.

The station on the ice cap, Camp Century, shows the maximum mean monthly
wind speed in February (17 mph), and the minimum in October (11 mph).

The stations on the upper part of the slope show two maxima and two minima
in winter and in summer, while early spring (March-April) and late fall
(October - November) show the minima in monthly wind speed.

The lowest station on the slope, Tuto West, has the minimum wind speed
primarily in March=April, and the secondary minimum in October, while the
principal maximum is observed in August-September and the secondary in
December.

The lowest station shows much lower monthly wind speed in the months of
January and February than that at the highest station, the wind speed at
Tuto West in these months being only half of that at Camp Century.
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Maximum wind speed

The data on maximum wind speed were obtained from 24 hourly observations
daily, made at height of 4 m above the ground. Table 17 shows the highest
speed for each month of the year 1962, at four stations on the profile.

Table 17. Maximum wind speed by months (mph) 1962

Stations Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year

Camp Century 31 39 34 30 43 33 27 37 50 22 54 - 54
Tuto East B15 NS/ NS ) RS OB S 7ARNS TSN/ 4 B R/ 4R35 28 46 54 54
Tuto I G4 SRS/ BRINNS G LS MBS ORE. 58 w568 N6l 845 1 568 S628 68
Tuto West 53 67 40 34 69 36 64 55 54 374u159: W2 w2

As this table shows, the highest wind speed of 72 mph was observed in Decem-
ber on the slope at Tuto West (250 m), the lowest station. Very strong wind
gusts occur in Thule; eleven years of record (12) show the highest gust was
observed in March (89 mph) , and gusts between 73 and 76 mph were recorded

in January, August, September and October.

Generally, the two lower stations on the slope show higher maximum wind speed
than the two upper ones, including the station on the ice cap, and this holds
for every month of the year investigated.

It is interesting to note that the higher maxima of wind speeds are observed
at those stations on the profile which also have the highest frequency of
calms. This indicates that in the lower zone of the slope the variability
of wind speed is higher, while the upper stations (at 801 m and 1923 m) are
characterized by more steady wind conditions, but with somewhat higher
average speeds, and with lesser extremes and very rare calms (6).

CLOUDS

Annual variations of cloudiness

Hourly observations of cloud amounts were computed for a complete annual
cycle, from September 1962 to August 1963, for four stations on the meteor-
ological profile. The mean monthly values are given in Table 18.

The mean annual values of cloud amounts are very similar at the three upper
stations of the profile, averaging about 6.1.
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The annual range of mean monthly cloud amount fluctuations is of a consider-
able magnitude. The highest values are about 8.1 - 8.7, observed by the

ma jority of stations in August. The three stations ov the slope had a
secondary maximum observed in November.

The minimum of cloud amounts was observed in spring, in May on the ice cap,
in April on the slope. The minimum values were between 3.7 and 4.3. The

annual range of the mean monthly cloud amounts was about 4 - 5 tenths .of sky
coverage.

Table 18 . Mean monthly cloud amounts in tenths of sky coverage
1962 1963
Station: Sept. Oct. Nov. Dec.| Jan. Feb. Mar. Apr. May June July Aug. Year

Camp Century 7.3 6.7 6.3 4.6 6.6 54 4.8 4.6 4.3 6.4 6.3 8.6 6.0

Tuto East 6.9. 7.8 8.2 5.6}17.5 5.3 4.9 3.7 5.3 5.5 5.5 7.8 6.2
Tuto I 6.5 7.6 7.9 5.0{6.8 4.9 5.0 4.1 5.8 5.9 5.6 8.1 6.1
Tuto West 6.7 7.7 8.0 4.9 - - 5.3 4.3 6.0 5.8 6.3 8.7 -

More details in the annual variations of cloudiness are shown on the graph
(Figure 18), which also show a similarity in the annual course of cloudiness
between the statioms.

The regime of cloudiness on the slope differs from that on the ice cap only
in the late fall, with considerably more clouds in October and especially
in November, so that the cloud curves of the stations on the slope are
rising from September to November, while the station on the ice cap shows a
falling curve in these months. On the slope a secondary maximum of cloud-
iness is observed in November.

To what extent this pattern of annual variation of monthly cloud amounts is
typical for the NW slope of Greenland ice cap is difficult to tell from
observations of one year. Wegener's expedition West Station (70°N), on the
ice slope showed in observations for one year the maximum of total cloud
amounts in August with a secondary maximum in December-January, and a
minimum in June-July, with a secondary minimum in November. However, it
should be noted that the monthly cloud amounts, in this case, were derived
from only 3 observations per day (8, 14 and 21 hrs LT), (3).

The highest frequency of clear days in observed in the middle section of
the slope, at Tuto I (489 m). The lowest number of the clear days was
recorded on the ice cap, Camp Century (1923 m), and the second lowest at
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Tuto West (250 m), the lowest station of the slope. All stations show two
maxima of the frequency of clear days in April and December. The minimum
of clear days was observed in August at all stations. (Tuto East recorded
the minimum in November and August.) August is the month of the maximum
cloudiness for the majority of stations, and only one station, Tuto East,
had the maximum cloudiness in November.

Table 19. Frequency of clear sky days (0-2).

1962 1963
Station Sept. Oct. Nov. Dec.| Jan. Feb. Mar. Apr. May June July Aug. Year
Camp Century 2 4 3 00 ) 7 9 10 6 2 3 40 62
Tuto East 3 3 0 9| 3 6 8 13 4 8 S bl 67
Tuto I 4 2 3 28] #%5 9 6 13 4 7 Oy i< X 75
Tuto West 4 2 2 120 s - 6 124 s 7 SRR, -

The distribution of the frequency of days with overcast sky is shown in
Table 20.

Table 20. Frequency of overcast sky days (8 - 10)

1962 1963
Station Sept. Oct. Nov. Dec. | Jan. Feb. Mar. Apr. May June July Aug. Year

Camp Century 18 |y el 10 17 10 10 9 7T 147 16 24 165

Tuto East 16 24 24 15 21 gn o] P A aslgn A4t 23 186
Tuto T 14 24 23 11 19 9 9 L N i (ARl R T 179
Tuto West 17 Pt 4 - - OO - WE T3 5™ 56 -

The lowest annual amount of days with overcast sky was recorded at Camp
Century, the station on the ice cap, which had about 14-21 days less than
the slope stationms.

During the year, the greatest number of the overcast days was observed in
August by the station on the ice cap and by the lowest station of the slope.
The two higher stations of the slope, Tuto East and Tuto I, had the greatest
amounts of overcast sky days in October and November.
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At Camp Century the minimum frequency of overcast sky days was in May. The
minimum for the stations on the slope was observed in April.

Diurnal variations of cloudiness

Experience has shown that in the Arctic regions, where the cloud cover is
mostly thin (Cs), the accuracy of cloud observations depends to a consider-
able degree upon the general illumination.

The thin clouds, which could be clearly seen in the daylight hours remain,
oftentime, unnoticed by the observer in the darkness of the night period.
Therefore, the observations of cloud cover made during the night hours tend
to show a smaller amount than were actually there.

This inaccuracy of cloud observations must be kept in mind when we analyse
the diurnal variations. When the curve of diurnal cloud amounts sinks in
the night hours and rises again at daylight, one should be aware of the fact
that such fluctuations could be the result of observation deficiencies.

However, this is true only for the months with distinct day and night inter-
change within 24 hours. In those months when, in the region under study, we
have a polar night period, the conditions of general illumination do not
change with the hour, and the accuracy of observations is quite comparable
for all the hours.

The dark period of the polar night, at the latitude of the meteorological
profile (about 76°30'N), extends from.November 1 to February 1ll. The
period of the polar day extends from April 23 to August 16th as determined
from data of the average altitudes of the sun and allowing for the refrac-
tion as given in the Astronomical Ephemeris.

The diurnal range of cloud amounts was computed for each month of the year
from hourly observations. The results are given in Table 21.

Table 21. Diurnal range of cloud amount

1962 1963
Station Height Sept. Oct. Nov. Dec.| Jan. Feb. Mar. Apr. May June July Aug.

Camp Century 1923 m ~ 2.1 1.3 2.0 0.8 | 1.6 1.9 2.4 1.3 1.6 1.2 1.4 0.9
Tuto East 80lm 2.0 2.1 1.5 1.3 1.82.3 X9 wlldy 104775 0.9l liml. 1
Tuto I 489 m 2.2 1.7 1.1 2.5 1.0 1.8 2.3 2.7 Y4 1.0 100UEES

Tuto West 250m 1.9 1,9 0.8 '1/4 = - 1.2 0ilie2 y legple oDty L NI
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In general, the ranges of diurnal variations were not large. At the upper
stations, Camp Century and Tuto East, the months of February and March
showed the largest mean diurnal ranges of cloudiness, 2.4 - 2.3, with the
second maximum in fall, September - October, of an order of 2.1 - 2.2.

The third station, Tuto I (489 m), which is situated in the middle of the
slope, observed the largest diurnal range in December, 2.5, with the second-
ary maximum in March, 2.3.

The lowest station on the slope, Tuto West (250 m) had, in the majority of
the months, the lowest diurnal ranges among all stations, with maxima in
September and October. However, this station had no data for January and
February, and therefore, there is no certainty concerning the time and the
magnitude of the maximum in diurnal ranges.

The smallest ranges were observed in December, 0.8, and August, 0.9, at the
‘highest station on the ice cap, Camp Century. At Tuto East (801 m), the
lowest range of 0.7 was observed in May. At Tuto I the lowest range of 1.0
was recorded in January, June and July. The lowest station on the slope,
Tuto West, had the lowest range of 0.8 in November and June.

The curves of diurnal variations of cloud amounts were drawn on the basis
of hourly observations, averaged for each hour for the months of January,
April, July, August and October (Figures 19 - 22).

In general, the curves do not show much in regard to certain regularity or
specific features, which should be expected however, since the period of
‘one single month is not long enough to establish the pattern of diurnal
variations. Nevertheless some interesting features may be noted. In Janu~
ary, for example, three upper stations of the profile show an expressed
maximum of cloudiness at noon and the neighbouring hours.

Another interesting detail is found in the curves for April, the month of
‘minimum cloudiness: the diurnal curve shows a minimum in the afternoon,
between 14 and 18 hrs for all four statioms.

August shows an irregular curve of diurnal variations at the two upper
stations (Camp Century and Tuto East), while the lower two stations show
a well expressed minimum at 15 - 17 hours, and maximum at 5 - 8 hours.

More details may be obtained from the hourly tables of cloud observations
for the four stations (30 - 43), included in the Supplement to this work.

One interesting detail which was found by analysing the hourly observations
at Camp Century is the very abrupt way in which the cloudiness can change;
in one hour the overcast sky could change to a completely clear one, and
vice versa. This is apparently typical for a slope of the ice cap in polar
regions, and was mentioned by F. Loewe (3), who attributed it to the foehn
influence. Loewe's statement is very logical, but could not be supported
due to the absence of more detailed observations along the slope of the

ice cap. One such case is here presented.
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On December 5, 1962 Camp Century recorded from the 8th ~ 13th hour total
overcast with Cu and Sc clouds, approximately 800 feet high, with south-
easterly winds and temperatures -26, -28°F. From the 14th - 18 hour the
sky was absolutely clear, wind shifted slightly to east (ESE), temperature
dropped by approximately 10-11°, and relative humidity slightly decreased
(by ca 5%). From the 19th hour the sky became again overcast (Cu, Sc),
temperature rose by approximately 15°, wind changed to SE, and relative
humidity increased by 307 (Table 22).

Table 22. Camp Century, December 5, 1962

Wind

Dew Dir. Station Dry Rel. Total

Point (16 Speed Pressure Bulb Hum. Sky

Hours (°F) pts.) MPH (inches) (°F) (%) Cover
- 08 -33 SE 02 2305 -27 73 10
09 -34 SE 03 23.14 -28 72 10
10 -33 SE 02 23.14 -27 73 10
11 =32 SSE 02 23.15 -27 74 10
12 =32 SE 03 23.15 -26 73 10
13 =32 ESE 05 23.14 -26 73 10
14 -44 ESE 07 23.14 -37 68 0
15 -46 ESE 08 23.14 =40 69 0
16 =46 ESE 06 23.15 -39 67 0
17 =44 ESE 06 23.15 -38 69 0
18 - -44 ESE 07 23.15 -37 67 0
19 -32 ESE 05 23.15 -26 73 10
20 -23 SE 03 23.15 -23 100 10
21l -22 SE 04 23.15 -22 100 10
22 -22 SE 05 23.14 -22 100 10
23 -22 SE 04 23.14 -22 100 10

At the other stations along the slope the following development was
recorded:

Tuto East (800 m) recorded at the 12th and 13th hour total overcast (Cu,Sc),
easterly winds and 1007 relative humidity. After the 13th hour the cloud
amount decreased to 4, then to 2 and at the 18th hour, increased slightly

to 6, and decreased again late in the night. The clouds in the afternoon
were vertically developed cumulus. After the 13th hour, wind changed to
ENE without a significant change of temperature; dew point, however dropped
and relative humidity decreased by 20%. This situation prevailed during

the remainder of the day.
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Tuto I (490 m) recorded variable cloudiness, with increasing heights of
clouds in the afternoon. The temperature was constant from the 8th hour
to the end of the day (-6, -8°); relative humidity around 80% and light
easterly winds, and calm.

Tuto West (250 m) also did not indicate any marked changes in the weather
development: variable cloudiness from the 9th hour, with increasing height
of clouds toward the evening, temperatures around -9, -11°, relative humid-
ity around 80%, calm the whole day.

We see that stronger changes of cloudiness between the 13th and 14th hour
occurred most strikingly at Camp Century, less at Tuto East, but were not
observed at the two lower stations (Tuto I and Tuto West). These changes
of cloudiness and relative humidity at the upper two stations could be
interpreted as the influence of the katabatic flow. The strong drop of
temperature at Camp Century between the 1l4th and 18th hour could possibly
be explained by radiation effect and because the air reaching Camp Century
was very cold, so that the adiabatic warming which occurred resulted in

a temperature decrease in comparison to the time of the day earlier than
the 14th hour.

The synoptic situation on December 5 (Figure 23) shows that the northern
part of Greenland was influenced by a high pressure ridge stretched from
north. This was more pronounced in the northeastern part of Greenland.

The coastal region of Thule was apparently influenced by a weak trough

from the south. It is apparent that the synoptic situation did not preclude
the foehn influence on December 5, but this influence should be more evi-
dent at the higher levels of the NW slope. Also F. Loewe (3) mentioned

a clearing of an area along the edge of the ice cap, with a sustained

cloud cover along the coast.

It seems, however, that usually with such phenomena we deal with a mixed
process, e.g., katabatic flow and advection.
|
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Fig. 23.

Synoptic chart at 20 hrs (LST) December 5, 1962
(00Z December 6, 1962)
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Table ]1: Hourly temperatures (°F) - October 1962
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Table 2: Hourly temperatures (°F) - January 1963
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Table 3: Hourly temperatures (°F) - April 1963
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Table 4 :
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20.6 21.3
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Time (LST)
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22 23
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20 20
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23.8 24.7

Hourly temperatures (F°) - July 1963



13 14 15 16 17 18 19 20 21 22 23 24

Time (LST)
12

Tuto East
Hourly temperatures (°F) - October 1962
11

10

Table 5:

NINRNIFIITNIFIOOAIFINONNOONINVOORONOFONO N~
-~ - - - - — — -
' '
HEoONMANNODOOMOWVOONOMMINWOONOOVOIFHINO O
—~ - =~ - - — - — Ll
' '
HFTOAFTONANMOOVUANINOVNONMNUVINNONOMAN NG I O
Ll - - -~ - —
' '
.
NN AR NAONGTAONANNARMNOINNONNMHINWT™M
— - o~ o~ - - Ll
1
FTFTOFININMFITONOINOVOHORNIINIIONNHHINGO INO
- - ~ o Ll —
[ '
OINMNIFIINANITOAOANOINNNONINIINANINONHIN G 0O
— - N~ — - - —
'
OINANITONMOOOOITOFITONANINIINHOOOF —F N~ 0N
— = -~ o~ o~ Ll Ll
HINNINNWOOAINAOAARNHINOVOINHOODOHITIAITNON
- - o~ o~ - — —
' ]
HINONNOVUITOAANOAONNNAOIINIONOOFTT—MOMO
L | - - — - — Ll
OCINMNUWVOOUANOTODOINANONONOMNNIITMNOOAOM—EMOMN
o~ - - L B N B ] — — -~

oINIFIINNooANOTODONVOVINRRANGOACNNRITINMOHN OO MNOMH
—t — o N~ ~ Ll = - ~
(]

wIHNITVINRFEARNVANNATONNORRRFTMNMOOOINMHIEI~NI N
— — - — - — — —
ongr~IN~ENOoOTOONHANONONOOT N HOHOANIT I IS G O

— — — — —

[
OFIFTOANINAOA—HOFTOOVLWAOAMNONONDOIFITFT—OOATNIT—HFOITN
— — — — — —

'

O T IR NN OVLOANVONINOOTAANTNIFTOVOOFTNHNOMM
— oA — — —

1

NI FTOANN OO NITITOAOO0ODIFTTITMNAOONOHMWOMM
— oA — — — -

'

ONMNOUNDOINONORNMMNINOOANNVITITMNOVHONO NOIOMLN
— - N — — —
' '
OCNMNMOITFRMUNONAOANINTINOANDOIFTFTHOOOWNO G IN NN
— - — — —

' [ [
NHIFIOFTONNANDONNITOANONRNODOIFT TN OINNWOIN N
— - — — — -

]
ONIFIOIFTNRONONDO~AONODAOAOTRNITIA~NOAOOVINKI~INAH O
— = — — — —

nNnHFoFT~ P INJTOROATHOOWUHOHMNONIFITANRNRODORNHITTON -G
=S =) — =) Ll = =l

AT OATITFNOFTOROAHOOVUNOHNANFITOVOOOVLONOINHM
— — — —
]

PR NN FTNOURNROAANOHANNINONRODAANOHANMNIFFNWONOWOO
© H Al A A A A AN NN NANNNNMN
(=]

6.8 6.4 6.5 6.3

6.5

0

7.1

S I O R 7] R 7R 7SR ORI S /N8

8.0

7.8 8.1

62 7617 R 7 ONER7/85 ST 2/ o

6.5

Mean



=
o
<

vo~NouULPLNOD

Mean

1

-6
-16
-16
3
-24
=27
-10
6

4
-13
4
16
10
10
5
-9
-20
-8
-19
-2
=3
-9
=42
-1
-11
-7
-1
-13
=23
—B9
-9

-7.0

2

-10
-15
-16
=il
-25
-24
-9
6

6
=II'8
8
L7/
115
9

2
-1
-23
-8
-20
-23
-1
-10
-§2
-1
=59
=18
-2
-14
-23
-1
-6

-6.9

-15

-3
=17
-24

i
=8

=7.1

=12
-10
-7
-19
=24

14
-3

-7.2

Table
8 9
-11 -11
-20 -21
-12 -12
20 -1
-31 -31
T =23 -22
-4 -3
16 8
14 16
-10 -8
4 5
20 20
1 211
-9 -12
= 128 - I
-13 -15
=24 -24
-20 -22
=24 -24
-12 -6
-4 -3
=30 =x 2
-5 -1
-5 -6
-14 -13
-12 -11
-9 -9
-17 -17
=25 =25
15 14
-5 -6
-7.2 -7.2

6:

-10
-17
-2
5 7

=7.0

Tuto East

Hourly temperatures

Time (LST)
1531 12
-4  -16
=21 =21
-13  -14
-8 -10
-31 -31
-19 -18

1 3

12 12

L7/ 7
-8 -6

6 6

19 19

21 16
6y -7

4 10
-15 -15
-25 =27
-23 -2
=26 =21
-5 -4
-2 1

0 i
-2 2
=68 =7
-14  -15
-10 -9
-10 -12
-16 -17
-25 =25

12 13
-9 -10
-6.9 -7.1

13

-15

(°F) - January 1963

14

-14
-20
-14
-14
-3¢
-16

15

=13
=22
=12
-19
=32
-13

11
-5
-6

20
16

-4
-16
2%
-2%
-26
vy
-6

-10
-15
=12

-18
-24

=12

-8.4

=12

-18

=12

18

=12
-20

-10

-8
S
-21
-29
-25
L 4
-8

3
-6
-18
il
-14
5
-16
-18
o 2
-8

-8.6

-2
-15
=12
=89
-5
=22
-13
-14
-1

-7.7

21

-12
-18
SLE
=24
-28

=15
~11
=
-6
=21
-15
-16
-7

-7.5

-15

-6

-7.3

-9



o
o
<

vowoupsLOE

Tuto East

Table 7 : Hourly temperatures (°F) - April 1963

Time (LST)

1 2 3 4 5 6 7/ 8 9 10 Pl 12 118} 14 15 16 17 18 19 20 21 22
-30 -30 -30 -33 -33 -31 -33 -32 -33 =31 *=31 ®=30, ~£-31 ¥=31 W=30) =32 B33 =35, =36 m=37) m=37. p=38
-37 -35 -32 -39 <41 -41 =41 -39 -35 -32 =30 -30 -30 -2 -24 -2 -4 -20 -22 -19 -18 -22
-25 -21 -23 =21 =21 =17 -14 =14 -13 -15 =12 =12  -12 -11 -10 -10 -12 -14 -15 -14 -16 -15
-23 =23 =23 -23 =20 =21 =21 -19 -18 -17 =15 -15 -13 =12 -11 =-11 =11 -11 -11 -12 =12 -13
-16 -18 -16 -17 -17 =17 -13 -12 -11 -10 -10 -9 -8 -9 -9 -10 -10 -12 -12 -15 -17 -18
-21 -17 -16 -15 -15 -14 -14 - -12 -11 -11 -9 =529 -8 -7 = 7= 6 -8 -9 -10 -9 bl -13
-16 -18 -17 -12 =15 -15 -12 -10 -11 -12 =12 *=11 ~-11 -11 -11 -12 -14 -13 -15 -16 -16 -14
-13 -14 =14 -14 -15 -17 -15 -15 -14 -12 -15 =15 =15 -14 -14 -12 -13 -13 -15 =15 =15 -12
-12 =12 -14 -10 -11 -12 -11 S S -3 -3 0 0 1 5 3 5 3 1: -2 -2 i

2 2 3 4 4 5 6 8 8 14 13 15 15 17 18 18 L3l 12 10 10 9 7
7 5 5 4 5 12 8 10 13 13 14 16 15 17 17 22 23 18 13 13 12 16

18 15 11; 135 18 15 14 12 1'2 15 16 13 12 13 21 22 21 2% 28 23 21 23

Ll 13 13 15 15 12 13 14 15 L7/ 119 17 16 16 157 19 15 15 17 11 10 12

11 8 12 10 e s g 18]} i 12 14 14 ils) 17 i/ 18 15 5 14 11 10 10 2

9 9 9 7 8 8 10 o FILIL 12 13 15, 13 14 14 13 11 11 10 8 8 10
7 3 7 6 6 7 8 7 8 9 10 11 12 1L 12 12 12 12 11 5 3 4
J L S} 4 -3 -3 -3 -2 =2 0 2 3 4 4 7 8 6 4 3 6 3 2 2
0 1 1 0 il 3 3 5 5) 4 6 5 8 7 6 7 v/ 7 7/ 3 2 1
0 =42 ea 2 ni=k?2 0 0 0 0 2 2 2 2 2 2 6 6 4 4 4 LaiR=" 1y Ju-"v2
-3 -4 -4 -4 -3 -2 -2 =1 0 2 2 4 4 5 6 2 0 =05 -1 = 120 Ar= 2. w14
-7 -7 =-10 -8 =-10 =-10 =-10 -8 -5 = & o= 4 e 4 W5 L= 4 M- 4 = 5 0= 6, =6, Bt 6, W="16% =) 6 da= 16
=7, =7 =7 =1 =7 =7 ="7. =] 4 -5 -4 =3 =2 2 a2 it= 2 2= s Ti- 0y BEE02 il 5 W= O B S
-4, =3 =5 =5 “-gf TEhg 9 -8 7 = 6] W5 =4 =3 - 3T e 12 ) we 12 1 =2 -4 =4 -4 -4
-4 -2 Sl -7 =7 -6 -6 3L =2 =2 -1 0 1l il 1 ! 15 -1 -1 -3 -6 -7
-8 -8 -9 8 -9 -8 -6 =13, -2 -2 0 1L 1 1 ! 0 -1 -2 -2 -3 -5 -5
=5 -7 -9 9 =11 -10 -8 -8 i/ SHiS) 4 -4 -4 -4 -4 -3 -5 -6 -8 -8 -8 -8
=11 =12 =12 W=128 =12 S-tige S= gis k= 8 7 SR RINC . SRER SECTE CRTASE R G BORG TR SO SR O T o) SR ()
=50 =SS 2 S 20 et O MR SESRRCIR/ERSY 5] =%5 = 3§ W=t 2, W=7, - 2Lia= 2 Op 4%= 20 98- 2L 00 2t AL Sh oL et 7
-8 -9 -9 -8 -8 -6 -6 -4 -2 0 1 2 2) 4 4 3 3 2 2 (O -2
-2 -2 -1 1l 3 2 6 8 9 12 16 20 19 20 13 12 9 8 6 5 5 %)
-6.5 =-6.8 -6.4 =-6.7 -6.7 -6.2-5.6 =-4,5-3,2 =-2,0 -1.1 -0.4 -0.2 0,5 1.2 0.9 -0.2 -0.8 -1.5 -3.0 =-3.9 -3.8
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5 2
19 23
19 18
27 26
24 24
24 23
33 33
27 27
24 24
26 26
28 28
30 31
36 36
35 35
33 35
30 29
32 31
30 30
33 36
312 32
30 Sl
29 30
30 30
30 29
812 32
32 35
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29 29
32 30
27 27
26 26
)il 30
2O 2083

g 4
21 21
17 b/
26 26
25 25
23 23
32 32
27 27
24 24
26 26
28 28
32 32
317 36
35 35
36 37
28 31
31 Sl
30 30
32 34
39 32
29 30
30 28
30 30
29 30
33 33
33 31
31 32
29 30
31 30
27 29
26 26
30 30
2910, 2292

Table 8 :
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253 A8 /)5
238" 25
26NN/
27 26
2/ 1238
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25 25
27 27
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33 34
37 39
Sy7RN3Y]
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3¢ 34
<hl 4 Sl
328 w33
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33 - 334
SRS
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34 35
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SIF =32
20883
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Hourly temperatures (°F) - July 1963

Time (LST)
11 152
26 27
29 g
24 24
.26 27
5)J), 32
33 32
26 26
26 26
27 27
29 29
33 33
39 39
37 38
35 36
35 35
35 35
36 36
35 377
35 35
31 32
35 36
36 36
35 36
39 309
38 38
35 36
36 36
32 38
33 32
32 il
30 30
32568329

20 21
23 21
29 28
21 23
26 26
32 32
29 29
25 24
25 25
29 29
30 30
38 37
38 38
35 34
34 34
37 35
32 31
38 33
34 34
<l 29
30 Sl
31 31
31 32
36 38
37 37
33 83
34 89
34 34
30 30
27 27
29 29
30 30
SV 089
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Table 9: Hourly temperatures (°F) - October 1962
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Table 10: Hourly temperatures (°F) - January 1963

Time (LST)
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Table 11; Hourly temperatures (°F) - April 1963

Time (LST)

i 2 3 b 5 é 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
25 -25 -25 -28 -26 -28 -28 -27 =27 -27 26 26 -26 -26 -26 -26 -27 -28 =27 -27 -29 -28 -29 -3l
220, 1230) =290 N232° -30i =50 =800 =29 -27 =2l S22 22 -2y -2 21 Boaly oegl -23f 23k o2si o28l oo Sie2i s Ha2s
26 -27 -25 -27 -27 =25 =24 -23 -21 -20 -19 -19 -19 -18 ~-19 -18 -18 -19 -20 -21 -21 -23 -23 -25
58 g e | s il eGSR o Tl ) RS ST (O IR (S 0 e e e B o S 7 s B e
T T s i) Rt D) e AL e e ) e o R e e ST S IS et U IR L) S, G (e (6 et [0) Sl BRI el
S L el o el el il e il I ST S S T G N S MRS e A TR ST s e e D s D)
o P Lt oD D D ce ) ST ST S e T T e e RRED S SRR T DR O G R G S e 5 Be Bt
o B e B BT SO e ) s TR R el ) S R T G TR i O BRSSO SRR D) R SIS T o) Y
5 el E A st G e B L e G R | T e 0 0 T N ) . SR L TR e B
— i SRy il RSN - 10 8 10 12 11 16 17 17 18 19 17 16 15 16 14 12 13 15 15

13 12 ] 13 1Ll 14 14 13 16 21 22 20 19 20 23 23 21 21 17 13 13 15 11 13
14 13 14 13 12 13 16 16 19 19 20 20 21 23 25 i) 21 17 17 17 17 17 25 24
20 16 16 19 7 17 18 22 22 24 22 22 22 22 23 23 19 17 117 16 14 11 12 14
13 13 11 37) 19 19 21 18 18 20 23 25 23 25 28 25 19 19 17 7 16 Gl 20 25
17 23 24 2l 24 21 2L 22 19 19 20 22 20 20 25 24 23 21 22 18 16 15 117 14
16 14 14 13 12 12 12 14 16 19 24 22 19 19 23 21 L7 15 14 12 LTk 10 10 10
1y 9 8 6 5 5 8 6 8 9 10 12 11 11 18 9 8 11 10 9 9 9 9 8
10 7 9 8 10 143 12 13 11 12 12 16 14 14 14 13 12 13 11 10 9 7 % 7

5 3 5 5 2 2 3 L 6 6 8 8 9 10 9 10 10 9 8 7 6 5 6 5

5 5 b b 6 b 6 L4 5 8 9 11 9 8 8 7 6 5 5 2 D Lol 22 53
5 20 e L A T 0 1 3 b4 b 3 3 3 3 2 2 1 0 0 0 0 0 0 0
=0 Q) S RR= SN = | 0 0 0 1 2 3 L L L 5 5 6 6 5 s T (T e 1 0

3 5 3 1= N OF RN Sec ) 0 il 3 b4 b 6 7 6 5 4 %) 3 2 1 3
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SRR R e s ) 0 1 1 1 it 2 2 3 3 3 3 1 1 1 0 o9 6 =8
=% N= 15 8 ha O AsER Som2) e B2 ST Re 0 il 1 2 b b 5 5 5 b b Rl ol a2F o] e 5 d= 1
-6 -8 -7 -6 -5 -2 2 3) 5 5 b 6 5 5 5 5 5 5 b L -1 -4 -6 -4
SR el [ B T S e B 2 L 6 8 9 10 9 10 9 9 10 8 7 é 4 2 2 2
e On i -12 3 3 L 7 6 11 12 14 18 18 17 18 18 16 15 13 12 10 9 8 7
-1.6 -1.9 -1.5 -1.7 -1.5 -0.5 0.6 1.2 2.4 3.3 4.3 5.3 5.1 5.6 6.4 59 48 3.9 3.1 1.7 0.7 -0.2 0 -0.3
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Hourly temperatures (°F) - July 1963

Time (LST)
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Table 13: Hourly temperatures (°F) - October 1962

Pime (LST)
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29 I3~ 2 3 gET ps Tletlg® r st 16 1A% A8 147 151 45 189 e F Sral TRAW SiAe Ees AL Tsd CTON .19
30 T7 16 16 18 ‘dg 07 g iz 9 =B Ma Mo G121 23 22 T2 Mop My Yl YR U5 M3 15
31 12 14 13 15 1% 14 18 20 19 20 18 18 18 17 15 12 12 12 10 10 1% 18 18 18

Mean 13.7 13.9 13.8 14.0 13.7 13.6 13.8 14.1 13.9 14.1 14.7 14.7 15.1 15.5 15.3 14.9 15.0 1lk.4 13.7 13.7 13.3 13.3 13.5 1l4.1
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Table 14: Hourly temperatures (°F) - January 1963

Time (LST)
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
= 1% - 3 Fo 2 o 2l “RUMENELIoRET. 2 ish2 A AR L ) e A L) S ) Do) | LRl ) D) ik ) i, o
-1 -14 -11 -12 -1 -12 -11 -12 St = KIS 17, Leyle) W S L) LS B gl e ) 12 o)l [ <l
-9 -10 -11 =-11 =-10 -7 -4 -4 St S TR R SETRE SRS 12 S 1 2 3 5
11 12 13 12 12 11 7/ 5 3 JISe s qla N 7wt g BT RS 1.0 - 1120t T2 112 R 2] 3
=20 -20 -20 -21 -22 -22 --24 -24 O O CINENE,) G S o SRR o SRS O/, 2N - 2 3FRR=12 22 (1Y)
-17 -18 -18 -17 -18 -18 -18 -17 St S /m N9 gy bl G gl AL w9 T g S
-3 0 1= 4 3 3 4 0 0 0 2 2 3 4 10 10 11 11 12

17 18 18 19 20 21 21 20 20 20 21 21 20 19 19 18 18 18 18 17
19 17 16 16 17 17 20 822 23 2 17 12 7 2 o -2 -4 -4 -5 -6

= 4 pe 3p w3 g 3N NS OFi- 3 -2 CUSESREL AN AN gl (30 s, GRS ORI i3 Rs Sheall Sl - pIMRE
1t 1 10 11 10 11 13FSS1i2 12 9 8 7 7 5 4 3 2 2 2 2
24 24 25 25 26 26 26 26 26 25 25 27 27 26 27 26 26 26 2 24
22 22 23 24 28 27 322 33 812 2 27 28 27 30 28 27 25 21 18
= 2 =3 - 4 ar=rd e 3 20N 1 1 2 5 5) 4 3 22 gl 2 2 4 4 4
6 v/ 7 i 11 8 1 6 3 4 6 6 12 7 6 7 7 6 5 4
= 2 5 - 2 o 2w il el 2R i L 4 a2l 551 18 Gl S L Sl b e ol Lo O O e L o B o B
-12 - -13° 5-13° S5-13° SI-138 NS0 =121 =12 Sig) ) St 155190 28 SVA LR S PR R ARSI (o S h il =Nk 8 gl i)l
=105 o0- GRSt OR B RS RN NGRS ORE = 7 o= 8 -9 -9 -9 -8 -13 -13 -15 -16 -17 -16 -18 -17
-18 -20 -1 -16 -17 -14 -18 -19 Lo FRL1gRTRCqIgR SR 20n ¥ 217 PR 210 TE- 228 W SRdw S-S 2 GREEC20FNE 22 M- 20
-16 -17 -17 -18 -22 -17 -16 -14 1 A s o5F - 7 B 8L A S 0 0 2 2 3 2
4 3 3 k) e T el 7 1 4 3 5 (0) s i T s B L e | o0 B oS Sl 4 4 4
= 1 e Loaps ‘2enps 1 0 0 O] LT BL DR OF Vs G e ERCOERT- (3RS T T (SIRRSs ISR, DIgR- 2
= 6L ok~ Tama- 7l ane 1SRt RV - 7 os T Zhy OOk S ) (0) bl S el 1 1= SN2 2 3
2 6 12 12 7 6 1 1 0 OREI- R BN_ QWAN. /% FRC 4 SR A5 Sl ISTAW- (GRER- IGRER-SRETE=6

= 4 L=l 0 0 -3 -4 -4 5 5 et 5 o gk s o g Sl o505 b SO G

-0.8 -0.8 -0.2 0 ~0.2 0.1 o -0.2 -0.1 -0.4 -1.0 -1.5 -1.5 -2.2 -1.9 -1..6 -1.5 -0.9 -1.0 -1.0
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Table 15: Hourly temperatures (°F) - April 1963

]
=)

Time (LST)

b 5 6 7 8 9 10 11 12 15| 14 15 16 17 18 19 20 21 22 23 24
_25 ‘To51 Tog Wpg Mp4. Los zpg dpg. T3 S22 w22 423 =23 =220 =23 Re25 2l 26l S2p o2p | oeg
.30 -30 -29 -28 27 -26 -25 -24 -23 -21 .20 -20 -19 -20 -21 -23 =25 26 -26 -25 -2b
25| s TR Rl Sop 220 “Se0r Nl8l 18 SLly f WEls el8 =18 eelvd pelSTE I SRS RS20 SSIoR ISl W20
220 -y oAb hlp D Jp i ) Wy Sh w6 WE =0 0 S0 ald =i b [0SR 6
Ll i g, e o i e TR G ST ICT= R el [ E 1) RS GRS ek S S ) e Sl Sl
e SRR s TS L 2 ) 0 1 2 2 5 g 0 L R R RS PR S 8
gl =AM RGN G Sy TR W Non BoE meg wE Lo afi6s ped mmn LD e 8" (=6 =7 =25 =5
e G e sGEE CEE L S o IR TACHE L TR R S I CTS R T = (PRSI =1 W R 7 A 1 X iy
=T S e T e o e B T N7 (= R 1 il il i 1 1 2 5 E oI S R T
S G M TR G 0 2 -1 L 10 10 11 12 10 5 D 3 5 5 8

10 9 14 15 16 16 18 i85 18 19 18 18 18 16 14 13 13 13 13 14 14
i 13 16 15 18 18 18 19 19 22 24 23 23 25 2L 19 18 19 17 21 20
20 18 18 17 20 24 20 23 22 22 23 23 22 22 21 18 18 16 14 Vs 14
14 14 15 o5 20 20 21 22 22 22 25 25) 2L 22 20 17 17 18 ) 14 15
20 17 i) 16 22 18 211 18 20 20 21 26 22 2L 22 19 14 15 13 12 13
14 14! 11 12 ks 14 16 17 18 18 17 21 21 20 15 14 12 11 10 12 11
10 6 5 3 7 6 6 6 8 9 7 9 12 il 10 4 9 11 9 9 8

8 9 7 9 10 82 13 13 14 15 15 16 15 15 16 13 11 8 12 12 11

7 7 9 7 8 9 9, 3 12 i3 14 15 14 18 15 17%) 1) 12 10 11 10

7 7 8 6 5 6 7 8 8 9 8 8 7 6 6 6 5 b 2 1 1
& 1l 0 2 3 B 5 5 8 8 8 9 8 8 6 3 5 5 3 5 6 b

b b b 5 6 6 7 8 7 8 7 7 8 8 8 7 5 7 2 1 1

L b 6 6 L 5 5 5 6 6 6 6 5 6 6 6 6 b 2 0 1

! 2 3 b 5 5 7 8 8 9 9 8 8 7 7 6 b 2 2 2 1
=18 0 1 b 5 5 6 6 7 7 7 8 6 6 6 5 " 3 3 2
= B2 0 2 3 3 3 2 2 b 3 3 3 7 5 5 3 3 b Ra-hi2iEa i
= ol 2 2 3 5 5 5 5 7 8 8 il 10 10 5 2 0 D o A
3 /TN S =2 2 0 b4 L 6 5 9 9 10 10 8 9 6 6 L 0 0o -3
SO TSI S ) 0 2 6 8 7 7 8 13 12 13 11 11 8 6 5 3 0

3 2 5 5 7 9 141 13 15 16 16 17 19 19 17 15 14 18 16 15 )

A 208 0.1 8.2 1.7 2.5 3.3 4.0- 4.7 15.8 6.2 6.5 6.8 6l "5 7" Rl 3.h 2.7 1.6 1.5 0.9
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Mean

il

34

37

Sl

3k
S

Lo
38
34
35
36
39
Lg
50
47
43
38
Lo
41
b4
3l
30
L1
33
Lo
L6
45
Ll
47
41
36
i3

38.9 38.3 38.7 39.1 39.9 L4O.4 4l.2 L2l b2k 3.1 43.5 43.

2

32

34

30

34
30

38
37

34
36
35
Lo
42
51
L8
43
38
37
41
34
30
30
41
£
38
by
LL
L
45
L2
36
42

7

3k
3k
42
35
35
38
37
35
3k
37
42
51
51
48
3k
41
43
41
35
36
40
b5
38
49
51
49
48
b
ks
4o
42

Table 16:

8 %
34 3k
3 3
LL Ly

34
35
(%) 41
37 36
35 35
34 33
37 i
41 L2
o9 53
52 52
48 Gl
34, 3L
Ly L
Ll L2
L2 42
38 39
37 33
42 L3
L6 L3
41 L
51 54
52 52
50 51
49 49
Ls 47
L6 46
41 43
Ll L

Tuto West

Hourly temperatures (°F) - July 1963

Jlik

36
36
b5
38

Time (LST)

12

17

40
34
3
36
L3
38
36
35
37
40
s
52
54
48
11
43
45
39
b2
W
il
us
1l
sk
50
50
b9
48
43
48
41

19

39
82
32
37
42
38
35
36
38
39
48
sk
Sk
b7
38
L2
43
38
37
33
Lk
40
39
53
50
48
5il
46
4o
Ll
40

b 43.5 L43.4 U3.5 434 429 42.5 418

20 21 22 28 2k

38 38 38 38 37
32 31 . 32 P
33 33 33 34 34
36 36 34 32 31
42 L2 43 LL 42
37 38 39 39 39
35 35 34 34 3k
37 35 55 36 35
38 39 37 36 36
39 38 38 37 38
46 46 bs 4L 4y
Sk 55 55 52 50
51 49 49 49 48
L6 Ls Ll Ly 4L
38 36 3k 3k 37
43 4o L0 42 W
43 43 42 41 40
37 38 37 35 3k
35 3b Sl P 31
32 30 31 30 30
43 42 42 41 40
41 42 40 42 38
38 38 38 38 59
51 52 52 49 48
49 49 48 L7 47
48 48 L7 46 bs
50 49 49 49 46
46 Ls 4L 43 41
Lok s 380 370 37
4y 46 b5 b b5
39 40 40 38 39

L1.% 41.0 40.4 39.9 39.4
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23
24
25
26
27
28
29
30
Sk

20
19
17
21
14
14
16
19
18
15
19
L7
-2
2
18
17
20
13

Mean 14.9

2 5 b
16 15 9
12 16 19
24 25, 25
4L 21" 22

8 8 7

6 6 5

1L ILE) 12
15 14 14
18 18 1.5
17 i'9 18
18 20 20

6 7 8
7 10 7
19 19 20
19 19 119,

18 g 19
21 20 19
14 14 il

14 15 16
5 16 14
19 17 15

18 18 19
14 14 14
17 18 16

7S

@y 2l 6

6 L 8
18 = NlpA NG
WG gl g
Pl 20 A
N s

14.8 15.2 15.1

5 6

8 11
18 21
2k 2L
22 21

% 6

9 7

8 1L
I 14
15 15
20 19
19 18

6 6
15 115}
19 18
20 19
21 18
18 14
iy Wy,
16 16
14 15
14 L5
18 15
14 14
16 17
17 18

6 8
12 113}
17 17
N7 17
21 21
5 16

15.3 15.3 14.8 14.8

Table 17:
8 9
10 20
22 23
23 23
15 15
26 8
6 7
9 11
.16 16
15 8
20 20
17 147
L 6
12 9
13 15
19 17
19 21
19 18
1L3) 14
15 15
15 16
13 10
18 16
13 14
15 16
115 16
12 il
14 14
14 15
L7 18
22 22
18 28

14.7

Thule

Hourly temperatures (°F) - October 1962

Time (LST)
10 T 112 13 iy 16

iy M1 A T M o M 1 s 1= i 1
p3h= B5in 1250 26 w 26 m 1261l =26
B SEmTO ] o 005 tan 25 s 2Lt 2 L SO
18 16+ a7 16 16 16 14
W) = o Ty ©AGE T TR g )
O R TI0 Rt a1 b 1 P s DR )
D161 S 17 R L e R/ R /1 43 | 1>
g Algs TR 20 e A g
Bl 1g i 12 b age - g Al
0N e O B R M5 o ) B0 () M 12
Tl 17 17 R 1 I ¥ S 1S Rl 1
6 6 9 O 0 SRaliBl0
2\ B 11 1) e 5 e T/ N 17
1635 R 1 R TR R [ (O 0 | S0 )
0 il = il < aig esE P E  E
POTRE O AREe20 R0 R 21 T a B 20 SRR
18, B loRSens 8RS 7 SR PR S 1L S 6
TNt 1 R el L ) S R ()
14 14 14 14 13 15 14
S Bl Sl A e i S S 1)
TRV 5 A S 1 SR B s () AN il
15 Sty 1 6mmmatll7e e BIIGI L 20} ol =19 & 20
i T[T [ |/ iy 1 S 15 [
T e T B 1= (7= 117 RIS 15
e TG - ) SO 1o BT

153 16 L5 18 21 21 21l
15 16 15 15 16 %5 5,
18 19 18 19 17 18 19
23 21 20 AL 22 28 22
22 20 19 13 17 10 9

152Nl 5 6 TSRO IS 1255 ] 151, SIS oZe ili5R 9

20 21 22 2)

0= IR )7 S5
plag NS0 Ses Dl WDl
25w Dt Wsim B
9 Biy *10 8
9 6 7 7/
G dl0) L A TI)
10 Ol aRAT O L1
s o enoi= s & &
3 AL 2 8 i)
g Al A L
5 b 7 5
Ol IELORE L0 6
208 BlGE Boie-A) 7
200ty o 420
o=y Al 1 alm e 6l
IE0 R A N 2
S LN TR 15
6 6 5 7
10 A5 - a6
Tokm ol Fi7ae 155
Gy S SIS
G o S LIS i
16 s Rl 1ls 1
1o S e 17 8 15
i~ ) % | L
9 7 3 . gl
Pl a1 B ol R 50
At B3 )
200 T20888 19 22
TR Il SR>
100 1% 15 16

4.4 14.5 144 14.5
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-10
-19

-12
17

-21

-18
-20

-10
218
15
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10
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-4
=)

L

18
2k

15

wn W o\ - o

-19
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= 9
-8
-12

-4

10
~1
-11

25
-6
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Table 18:
8 )
2 3
-5 =%
-6 0
8 6
-13  -14
=22 -20
2 2
23 75
24 25
-1 0
16 12
30 30
27 Sl
5 8
0 L
=gl -1
-8 -8
- oy -
-20 =20
-200 -15
25 2
Sl 5 04
o e
5 L
-4 il
=8 -1
6 L
S
-9 -10
27 30
= SIRNC) 2
.8 138
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Hourly tempezmtures (°F) - January 1963

Time (LST)
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Table 19:Hourly temperatures (°F) - April 1963
Time (LST)
2 3 L 5 6 7 8 9 10 11 2 13 14 15 16 17 18 19 20 21 22 23 24

o ORI o0 S R o RS MR 20 SS9 i TBRRR - TIORR= 18 e VGRS B e ). S PRSP S el

29 -29 -29 -30 -29 -29 -24 -26 -23 -22 -20 -19 D18 e 20) =7 022l e 22 R oD R D | =25 =26 SRS 25
oI 50 50 N oL IR Z55 ol - 20 -1 9) M- T7ERE-1618E-15 S=15 ot 6 e =2 0N TIg SR 8 R =16 M =2 O = 2 = 2 288y =25
5 S P> 1 NS N 7 11T R e = 11O = O 101 =7 i 5 = O = G g o) TR R TR LSRR S o e
SRR S SRR SIS 6 S, BY - 18, TR 9L ISR 10 s 6o <1125 =50 M= 1 e AR S Ont — 86 NS ENG SR A RS RS =5
= Or A= 2= 2 2um il 0 0 1 3 b 5 5 5 6 5 5 il (0) 55 Il e S ST NS
TSI 1 N SR 7S | [ I NN Ros 8 9 SiF=al S SRS | 6. ST e ARSI SRS T i 0 0 1
O S R RS T 0 o1 1 0 O i =i -2 R - T L S -84 G- G SRR B G- SR E i e ARG
SUS =G g s 6 ol L R N2 o T S 2 - 2oL - Il 0 0 2 b 5y 2 me = [R5 DS G
S G b i g NN L PRI LU - WSRERS . o0 k- L - 2 it 2 2 2 2 2 0 OF. 2 ST LSS Ss) Ao A 5
0 2l g 0 b 1 5 b4 6 5 7 9 10 3 10 8 8 7 7 5 3 5 5

6 8 8 6 10 14 10 16 16 19 18 16 18 14 18 15 14 10 10 14 10 10 15
26 12 2L 19 15 12 16 19 14 21 18 21 22 Al 20 19 13 10 9 14 11 10 12
3 12 10 il i3 16 15 18 16 19 20 20 22 22 21 18 17 14 14 14 16 12 17
12 11 1t 9 15 14 18 15 14 20 19 18 22 18 18 16 16 10 1G] 13 10 10 10
8 9 10 8 8 10 8 9 10 147 15 14 13 15 13 12 9 11 11 8 10 7 7

6 5 it 0 0 5 5 5 6 5 5 5 6 6 7 6 5 b 3 7 oy el 1

- Py aznll B 3 2 % 8 14 15 18 7 20 20 22 22 17 16 20 17 17 16 12 12 12
13 11 12 1L 13 16 15 16 16 17 18 19 19 19 19 19 17 16 16 15 12 15) 11
11 8 13 11 13 3 7 8 18 11 12 12 12 13 13 12 10 8 5 b 1 1 0
Svil 2 2 2 5) 5 9 10 10 9 10 11 11 11 10 10 10 17 10 10 10 8 9
8 9 9 9 9 9 10 11 13 At 11 i 189 12 12 10 8 7 5 b 5 2 2

2 5 6 5 7 5 5 8 10 10 10 10 10 10 10 10 10 8 5 0 DR T
-5 (s L 3 5 8 9 8 9 10 11 10 11 11 11 10 10 10 6 b 3 PR}
SOl oo, = 1 2 b4 5 6 7 9 10 10 10 11 10 10 9 9 8 5 b4 b4 b
2 5o A el 2 3 3 1 3 b b 5 6 6 6 b 5 5 6 s SRR g et
56 0 Y L L L 2 L L 5 7 6 7 7 7 7 L 2 0% =3, -5 -4 -6
B S o ey e ) e 9 3 b b 6 7 7 8 9 9 8 6 3 QR = 2888 T3e = 15
-3 -7 -6 -5 2 -2 il L 5 6 6 6 9 8 8 8 8 5 3 3) 0 «'= & 2
= 5) 2 0 0 1 2 6 6 9 10 12 13 1'5 13 13 1k 13 10 10 L 7 5 L
1.8 -1.6 -l.4 -1.4 .03 9. 2.1 3.0 3.8 .9 Is.5m 1558 6.6 6.1 5.9 5.0 gl 58 o B9 T cE 5 =7 =.5
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Table 20: Hourly temperature (°F) - July 1963
Time (LST)
1 2 3 b 5 6 71 0 A R TS el iy e ol e PalG S s R R Lt 2 F e e

Sy oV 33 3L 9 55,8 SRS ERESIN  y3L St NSoil SRl s s S (T L6 TRS61 T61 imea6r - i) TR RS S - R R 6 S G
S L 34 @33 30 Ll ST 430 o @02l et as2 i 2 e eI ST St ! 30 N RGOSR G S 5T R ) Rt () B 1
300 30, &306° &33-% I3 TS0 SSBeR § Lss e w3l Saigote e oS Eop SIS st RS s imeanis ol ml SRS NG G s 7S S S G
35 35 Emish Inhis SRal S NEEE S 75T §36 s @S SSRGS BRI R B BREEE W R MG G
33 33 33 33 32 31 gil %30 31 30 31 32 34 3L 35 39 38 38 39 4o 37 36 36 35
36 37 57 38 38 38 37 38 37 37 37 38 38 38 38 38 38 39 41 39 40 41 4 39
41 40 40 40 41 40 41 40 40 40 39 41 Lo 39 39 39 39 39 38 38 38 38 38 38
Sy - 538 L Aggi Wior Wi IRCel SRasIE 1 ol S0 IReIT0r R oisen o SSeniis) SEeo. SRili0) Seal) SaNaE | SRS R r R s B o D B R S
SEREAE RS AR S USRI ety e SRR i PSSR S SRR 156 (T 0, e T BT s e i a7 Sl S-Sl S8 518 st
36 Bl w2 37 37 38 38 39 4o 41 41 43 4s 44 Ly 43 43 42 42 41 41 41 43 43
s e IR T Tt S 5 TSI i i [l O SRS it S e TR I IS g e S T
Wy Pl Hhe. Lo R MEGSRIPEECo. gl #lsn A0 SRS CHRe Tees0l g 49 | Usr TSy Mie 50N Raeo e isg SSRCpl S ENo ot SRS
4s 46 46 46 47 45 43 46 48 48 L6 L7 46 47 49 56 57 54 50 Gyl 52 52 Gl 49
52l Tiss0r EaSiol WL oIS ol IIToIRERRTORERE |5 i Vo ueliiol Sempl okl T o s Tion Bl 10T i iiipl Sl o o IO RS Lol IERN ho S/ | LR (IR R S 0
35 W95 a2l B SRR RS e S RIS N 00 ST S5 T 2238 00 S PS5 LR 551 mee B el L Sl e R TR R 5 VIR S R 50
35 35 34 N33R gs RS PREINRORIRE 50 58 310 W ia1 Sees) S i5areiY 350 Bh 38" g 381 e 34 W02 ieasi il o R a0 ot s o SERa RN G )
29 305 -8 920 W J0RNESh SISO R S ORSES. 51 ST e gl e s Eeaa SN 551 W Sl =Gl e 35 Bl R G e RS s R S S 5 R 5
SN ISP Sis 51 B s o S ari 15E) SR SR e SA SEE SO SR S 35 5 S o SRS S 5
38, R08° ¥ 345 WispiE g2 WMo oERli Ek 52+ T ol Sk Syngo S eglin w98 R85 030" 53 @82 gl NS oRieas G Sl e o g e D)l
31 E5310F g0 RuR S0 SRS el PR DRG] < a0 % Slle LEORs0A BB~ g), g9l ST il S 3oR e 0REeanes SR =300 I kg il 3
30,1 S F 31T 3150 TH1aNRNE Ol iSO oL L Ik B3PS Rn e 95 3o B 950 4 BLananis i g5l 0 O S 35 gt 52 gl 91 I
31 BG5S S O IT S I (L 1= SN SRS SoR SR m s0= 8= a0l Rk msohe S ins SRS PR RERiB A ERS IR R 51 SR 00
) sk mspd R R Gl NS L o (i S LSS 5 | SRR e e DT BRI S S B e Sl G sl TEl
33 MG Coe oI SRRSO - 450w ErR s B TTNR ToRs el AP S L6 i by i LSk L5a el R ipiE e IR o RS T
LA R ie S SR RSOSSN TR 1o N LA L To R o R o s O Lo o B e Loie s =R kg S ol ST RS B U g I g g
ks 45 46 45 46 47 47 47 49 47 47 47 46 - 46 4B 47 47 L6 4P 45 L6 46 47 45
i - Wl Gl RS- Wl s g iSRS i Sy A S SRS S TS R g e i IR TN S S S
bh 43 42 L3 44 b2 43 L4 43 44 45 45 44 43 W4 L4 b4 45 W4 L4 L3 43 43 k2
43 42 41 42 43 Ly 43 4s 41 40 40 39 38 38 35 37 38 38 39 40 40 39 39 39
39 39 38 38 39 L0 42 43 43 43 45 L9 b9 Ly 49 4B L6 LB L6 by 47 L6 47 L6
I g Lty eSSl e S SSRGS g s SR S i SIS ey - T R S TEIE TR S

7.5 37.4 37.6 3.5 37.6 37.6 37-60388.3 38.2 38.28 38.7 39.4"39.3 39.00 39.2 39.5. 39.1 38.8 . 39,1 39.00 39.0 38.8- 38.6 37.9
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Table 21: Maximum temperatures (°F)

"~ Station Height Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

(meters) .

Camp Century 1923 1961 12 18 29 31 31 22 15 5 12
1962 0 3 14 20 23 24 32 28 21 13 17 16
1963 15 13 5 0 20 40 36 32

Tuto East 801 1961 45 42 30 22 13 23
1962 16 4 24 27 39 41 47 40 33 21 15 22
1963 22 23 18 28 34 49 41 38

Tuto T 489 1961 29FN 05 53 50 35 26 23 27
1962 24 10 26 33 42 46 52 50 37 22 20 26
1963 29 27 23 28 34 47 50 45 38

Tuto West 250 1961 315 32 50 57 58 39 31 25 29
119629898 5 )i! 37 45 53 60 58 45 23 22 35
1963 26 26 37 50 55 52

Thule 3 1962 2% 8 31 38 42 52 515 56 49 26 26 36

1963 436 32 3! 26 33 45 57 55 41 82 35 27
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Station

Camp Century

Tuto East

Tuto I

Tuto West

Thule

Height
(meters)

1923

801

489

250

Year

1961
1962
1963

1961
1962
1963

1961
1962
1963

1961
1962
1963

. 962
1963

Table 22:
Jan. Feb.
-50 -61
-51 -50
-30 -38
-35 =25
-27 =34
-26 -20
-25 -31
-25 -35
-25 -21

Minimum temperatures (°F)

Mar.

-42
-57

-89
-43

-14
=58

-13

-32

-20
-34

Apr.

=45
=44
=43

ol
41

-14
-32

-26
=13
=30

-19
—< U]

May June
-29 -10
=22 -4
=24 -7
= 5 15
-3 12
=5 15
1 21
2 22
-5 19
5 25
3 25
1 23
0 25

July

w o

24
17
17

29
29
26

33
o3
30

29
29

Aug. Sept.
-10 -30
=21 -33
-7
10 -3
5 -10
16
20 5
14 0
25 9
25 9
19 2
29
23 0
31 13

Oct.

-46
-41

-15
=9

-3
-10

Nov.

=57
=47

-29
-23

-22
-16

=22
-13

=17
-28

Dec.

-56
-47

-36
-25

-32
-20

=31
-18

=25
=21

(44
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Jan.

28
31
24
23
kL
11
11

10
12
18
28
26
22
28
28
17
20
22
15
17
19
23
23
29
24
21
18
30
27

3

Feb.

38
33
19
22
23
39
27
22
24
24
18
20
29
21
24
25
18
18
24
17
17
12
20
14
14
19
15

39

Table 23 ;
Mar. Apr.
14 12
14 15
17 16
22 15
24 16
24 17
20 17
27 12
24 13
1k 10
20 10
25 10
23 12
20 14
1Ll 12
10 13
8 14
14 15
20 kg
34 23
31 23
23 16
16 23
21 19
23 21
23 21
18 30
17 22
16 =f23
14 14
15
34 30

Camp Century

Maximum Wind Speed (mph), 1962

May

16
15
23
26
20
23
34
43
39
16
32
31
3!
17
211
21
16
22
25
19
24
26
17
Ll
30
30
18
13
16
16
12

43

June

11
14
11
16
26
22
15
10
16
19
16
17
31
26
25
18
16
17
21
21
159
16
13
17
26
19
33
24
19
14

33

July Aug.
11 22
14 17
16 21
L, 25
27 30
26 27
18 30
18 159
14 15
19 17
13 12
15 14
16 16
14 15
16 16
21 26
21 34
13 36
12 27
16 17
16 14
15 19
15 16
12 16
14 16
10 23
12 24
18 17
16 27
16 29
26 37

37

27

Sept.,

24
14
11
31
50
Sil
23
22
18
16
25
16
15
12
16
14
13
18
20
16
12
12
12
12
12
17
18
16
20
21

50

Oct.

20
22
15
17
18
15
18
17
20
22
13
16
18
17

8

7

8
10
11
12
10
1L

9
11
12

14°

14
14
8
9
12

22

Nov.

12
16
14

19
13

12
12

10
10

11
13
38
38
27
18
21
22
24
2l
31
54
45
20
14

54

De¢,

23



24
Tuto East
Table 241 Maximum Wind fpeed (mph), 1962

Jan. Feb. Mar. Apr, May June July Aug, Sept. Oet, Nov. Dec.

Day

1 25 36 13 14 11 21 12 44 22 14 7 13

2 27 47 14 14 14 15 13 10 26 16 7 11
3 31 45 10 12 18 10 L8 11 18 14 10 12
4 12 15 12 8 16 21 26 - 26 157 5 8

5 18 - 11 6 20 21 44 = 35 14 7 6

6 18 5 19 10 15 19 39 o 17 8 11 6

7 13 36 18 11 18 9 16 = 8 5 15 13

8 11 38 17 9 29 11 7 S 10 9 13 17

9 9 12 15 23 - 25 9 18 11 15 5 19
10 - 15 15 19 13 30 12 23 19 13 8 29
11 16 21 23 8 38 22 23 14 8 = 10 31
12 20 22 21 10 28 1Ll 11 14 - - 10 24
13 27 23 24 21 205 §1-5 12 9 25 11 8 16
14 15 32, - 17 SERMNZ0 13 16 17 14 10 19
15 21 21 19 10 47 30 18 13 11 - 8 10
16 30 20 15 15 24 14 1 20 12 = 31 8
1174 21 13 10 7 35 13 13 25 = = 39 7
18 29 L5 10 14 14 11 10 17 = 4 15 11
1L 33 152 18 8 35 12 16 8 = 4 12 23
20 14 20 28 20 31 9 26 13 - 16 15 17
21 24 29 32 20 15 18 12 13 = = 185 9
22 31 16 20 11 20 12 10 11 c: ) 24 1Ly
25 24 23 10 20 11 11 10 9 11 8 25 25
24 24 29 13 17 14 14 9 8 8 5 17 40
25 22 21 7 14 19 31 16 8 9 L7/ 20 22
26 24 26 8 24 17 26 15 17 18 28 - 25
27 15 13 8 30 14 29 14 22 18 13 46 52
28 19 13 9 19 8 26 18 L5 30 185 14 43
29 33 5 23 19 20 16 19 14 11 20 54
30 31 6 - 20 10 22 23 22 13 10 5
31 35 5 20 44 23 12 25

Max. 35 47 32 30 47 31 44 44 35 28 46 54
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Max.

Jan.

24
24
28

30
11
11
12
10
15

24
28
14
12
S0
21
44
89
23
32
41
35
27
33
26

30
44
39

44

Feb.

29
54
50
20

14
53
48
13
17
24
30
14
18
26
26
21
25
10
Si
38

30
39
14

24
24

54

Table 25 Maxigmum Wind Speed (mph), 1962

Mar.

43

Apr.

15
24
14
12

&
13

4

6
25
24
10
16

7
11

9
12

6

5

7
27
23
10
25
12
25
30
36
29
35
15

36

May June
[ o
15 15
13 11
20 13
24 17
16 20
33 )
51 9
38 20
7 25
44 26
36 11
22 29
34 33
50 28
31 6
42 7
8 7
36 17
35 7
17 17
20 19
14 18
7 18
11 39
19 34
16 35
6 33
8 17
10 10
8
51 39

Tuto, §

July

16
17
11
34
52
58
28

6
15
15
20

8

6
5
7

17

9
10
20

9

5
11

5
19
22
20
32
29
39
49

58

Aug. Sept.
46 42
16 43
11 35
10 51
38 61
39 34
26 24
25 31
27 32
23 32
14 16
8 9
15 17
21 12
¥l 11
27 11
31 14
19 20
14 27
6 21
16 9
7 17
13 21
13 20
12 5
24 16
24 30
29 41
52 23
53 7
56
56 61

Oct.

19
19
14
10

7
12

8
22
23
23
15
15
16

6

6
23
24
13
13
29
24
18
19
17
18
20

14.

34
27
24
23

34

Nov.

23
16
15
10
12
15

10
22
19
13
24
28
45
46

25
29
39
42
23
30
56
55

24
14

56

L SRR

Dec.

25
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Tuto West
Table 26: Maximum Wind Speed (mph), 1962
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov.
Day

1 - 13 7 6 7 9 17 36 47 11 24
2 12 Y/ 7 13 18 19 14 7/ 34 13 15
3 10 59 7 7 11 8 G 7 31 12 9
4 9 19 6 10 12 15 35 8 39 14 7
5 34 22 10 5 17 18 55 42 54 4 9
6 4 9 10 6 15 17 64 40 31 10 5
7 8 67 7 4 23 8 16 21 21 7 10
8 10 65 13 5 58 12 6 10 34 19 9
9 7 U 5 11 - 7 6 10 28 13 6
10 7 5 7 12 - 14 9 12 31 189 11
11 7 15 4 10 69 12 13 12 18 14 16
12 6 28 10 8 50 15 16 5 6 6 16
13 13 6 6 4 9 155 8 15 7 7 18
14 11 8 2 16 42 192 8 11 6 6 24
15 9 18 6 7 38 19 9 14 7 9 15
16 45 12 7 17 34 8 13 37 8 19 44
17 4 16 17 7 39 8 9 42 10 19 43
18 53 26 6 5 11 6 8 25 19 14 6
19 29 8 9 6 32 18 5 14 26 14 -9
20 6 16 32 14 30 6 7 5 15 30 22
21 34 49 40 4 17 9 13 11 9 25 30
22 15 9 29 6 22 6 6 -7 11 16 30
23 16 34 5 10 15 16 10 12 15 9 49
24 7 36 8 3 /A 6 7 10 21 L5 11
25 13 9 8 20 12 36 13 14 7 10 28
26 9 4 8 18 19 16 9 18 7 13 59
2 11 14 8 27 1ISEs. 38 7 17 14 16 57

28 10 85 6 34 4 21 38 25 35 5)7/ -

29 7 Vi 21 5 9 34 54 24 25 -
30 1 g 13 8 20 47 51 7 10 6

31 20 3 7 48 55 19

Max. 53 67 40 34 69 36 64 55 54 37 59

Dec.
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Camp Century

Table 27: Hourly Cloud Amounts - October 1962

o
o
<

wo~NOULHsLND -

1 2 3 4 3 6 7
0 0 1 1 6 10 8
5 3 3 3 10 10 10
10 10 10 5 3 10 10
1 0 0 0 I 3 2
0 0 0 0 0 1 2
0 0 0 0 0 2 1
1 it 1l 1 I 0 0
10 10 10 10 10 10 10
4 4 4 2 6 8 10
10 5 4 7 10 10 10
10 10 10 10 10 10 6
2 2 2 i 1 1 Jl
8 8 8 9 10 10 10
10 10 10 10 10 10 10
10 10 10 10 10 10 10
9 10 8 8 9 10 10
9 7 10 10 10 10 10
10 10 10 10 it i 6
10 10 10 10 10 10 10
5 5 5) 10 10 10 10
1 1L 1 1 1 1 4
9 9 10 10 10 10 10
10 10 10 10 10 10 10
10 10 10 4 3 3 4
10 10 10 10 10 10 10
2 2 2 1 0 0 0

Time (LST)
9 10 S ML 13 14 15 16
6 8 8 6 6 6 5 3
10 10 10110 10 6 2 2
10 10 10 1 0 0 3 L
3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1 e it 0 0 1 1 il
0 0 0 0 0 0 0 1
10 S 10 L2110 10 5 10 10
8 10 10" K0 7 8 9 10
10 10 HORENIG 10 10 10 10
7 9 9 9 10 10 10 10
4 9 9 9 10 10 10 10
10 9 108 =10 10 10 10 10
10 10 10 L) 10 10 10 10
10 9 9 9 10 10 10 10
10 10 1O T0) 9 10 3 10
10 10 LML) 10 10 10 10
i 1 4 5 1 0 8 3
10 10 KOS 110 10 10 10 10
10 10 10; . ‘10 10 10 10 10
4 4 5 4 0 0 0 6
10 10 10 1) 10 10 10 10
10 10 10 8 8 7 9 7
1 1 <1 1 2 1 1 1k
10 10 10 10 10 4 1 1
0 0 1 Jl 1 1 Il 1
10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10
7 10 10 10 10 10 10 10
10 10 ILORTS () 10 10 10 10
7 7 2 2 1 1 0 0
PR ) Ynd 9619 6F 6. 6. 6.4

17

= e s s s e e e e
OO0 HFPFHFMOOCOOWOOOOOOOOOONMNHEHOO R LW

0

6.6

L8 v 19 g 80 g 21 gy 20 5 29 2 Megy
3 2 2 4 7 6 g8 g
3 8 9 7 5 8 10 7.0
1 3 2 2 3 2 1 4.9
0 0 0 0 0 0 0 0.6
0 0 0 0 0 0 0 0.2
1 2 2 2 1 1 1 0.9
8§ gy 105 W, 18 |10 3.0

10 10 10 10 8 3 3 9.1

o 4 .y 20 4, 1 - 10 9 9 8.0

dorr 16 ¢ 104 0 5 10 ' 10 . 10 9.4
8 5 5 5 0 0 0 2.2

0§ 0 10« 10 9 9 8 6.6

Iofy 10 , 104y 3048 105 10" 10 9.7

1054 10t 0.5 10y, 10,, 0% 1o~ 10.9

10 10 10 10 8 9 8 9.7

forg JOTg “Wjy 05 10 0 10:"' 2 9.4

o, 207y w9N; WOL. 20, BAN 19 9.8
4 Sin Wt Wi, W W W 5.4

10 5 6 6 6 7 7 9.0

1o)= ' 10 0 0 1 1 1 7.4

Wy M0 -0 g T8, W0 9 9 4.8

10 10 10 9 9 10 10 9.8
8 5 5 8 8 10 10 8.8
Ly 0y 420, 410 7 7 7 4.5
¢ 7 7 7 2 2 2 6.9
1 1 1 1 7 s’ 1d 1.7

s M0y 10,5 10, 10, 1, 10 " 18

¥0, 20, 10, 10 9 9. b 9.8

10 10 10 10 10 10 10 8.2
7 8 10 z 7 9 9 9.5
0 0 0 0 1 & o

6.5 7.1 7.1 7.0 6.7 6.7 6.8 6.7

LT
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Camp Century

Table 28 : Hourly Cloud Amounts - January 1963

Time (LST)
5 6 7 8 9 10 11 1172 113 14 15 16 17 18 19 20 21 22 23 24 Mean
10 6 3 6 6 7 3 8 7 7/ 6 5 4 5 6 8 6 6 8 6 6.8
5 4 1t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 152
0 0 0 0 7 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 6.9
10 10 10 10 10 10 10 10 10 10 10 7 8 8 8 10 10 10 10 10 9.6
8 8 9 5 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 350
2 2 2 2 4 4 6 10 10 10 10 10 10 10 9 9 10 10 10 6.1
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10.0
10 10 10 10 10 10 10 10 10 10 10 10 7 6 4 6 5 7 8 10 8.9
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10.0
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10.0
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10.0
10 10 10 10 10 10 10 10 10 10 10 10 4 8 6 10 10 10 10 10 9.5
2 2 8 10 10 10 10 10 10 8 10 10 10 10 10 10 10 10 10 10 8.3
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10.0
10 9 9 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9.8
10 10 10 10 10 10 10 10 10 10 10 10 10 10 7 10 10 ) 3 2 9.0
10 10 10 10 10 10 10 10 10 10 10 9 il 1 1 4 5 8 10 10 6.7
10 10 10 10 10 10 10 10 3 2 1 1 1 1 0 0 0 0 0 0 5.4
0 0 0 0 0 1 1 1 1 1 2 2 1 1 0 0 0 0 0 0 (055
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
0 0 0 0 0 0 5 7 7 7 10 10 10 10 10 10 0 0 L 0 886
0 0 0 0 0 5 4 4 2 1 0 0 0 0 0 0 0 0 0 0 0.7
0 0 0 0 0 1 7 6 2 0 0 0 0 0 0 It 1 1t 7 8 S
10 10 10 10 10 10 10 10 10 10 10 6 4 0 ); 0 0 0 0 0 6.6
0 0 0 0 0 1 1 4 7/ 8 10 8 10 10 10 10 2 8 9 8 4.4
10 10 4 5 4 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9.3
10 10 10 10 10 10 4 2 i 4 8 10 8 2 0 0 0 1 1 it 5.9
2 2 9 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 6 7.8
3 4 5 2 3 2 2 3 3 2 1 1 1 il 1 0 0 2 10 10 3.3
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10.0
10 5 ©) 10 10 8 10 10 10 10 9 10 10 10 10 10 10 10 10 8 9.4
6.5 6.2 6183 61-15) S 646 7)5 ! 1 7S 82 7.1 753 Yo b 6.4 6.2 5.9 6.4 5.7 6.0 6.7 6.4 6.6

& +
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Camp Century

Hourly Cloud Amounts ~- April 1963

.
s

Table 29

Time (LST)

Mean

24

1 12 13 14 15 16 17 18 19 20 21 22
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HINRNONOIMMOINNOOOOORONING NING INO D H
LT I A A el T TR T 2 O 2 W e R e e
drdaaSNNaNnNScSSo MOMO R IMING RO ¢ tnO

2
10
8
10

2
9
10
10

2
3
10
10

OO oo
-

0
3
8
0
10
10
10
10
10

0
2
10
10
6
10
10
2
10

2
1
10
10
10
10
6
I
10

2
0
10
10
10
10
4
1
10

3
0
10
10
10
10
4
g
10

4
0
10
10
10
10
4
0
10

10
0
10
10
10
10
4
2
10

8
0
10
10
10
10
4
8
10

5
0
10
6
10
10
5
10
10

10

0
10
10
10
10

5
10
10

10

0
10
10
10
10

5
10
10

6
0
10
10
10
10
5
10
10

4
0
10
10
10
10
6
10
10

10

0
10
10

8
10
10
10
10

3
0
10
10
4
10
10
10
10

3

0
10
10
10
10
10
10
10

3

0
10
10
10
10
10
10
10

3
2
10
10
10
10
10
10
7

©

10
10
10

10

3

2

10

10

9

10

10

10
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1 2
10 10
10 10

0 0
10 10

7 1
10 10
10 10
10 10
10 10
10 10
10 8

3 2

7 7

0 0

0 0

0 0

1 1

0 2

1 1

9 9

5 4

0 0

8 8

0 0

0 1

5 5

9 9
10 10
10 10
10 10
10 10
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Table 30:
8 9
2 0
10 10
10 9
10 10
3 5
10 10
10 10
10 10
10 10
10 9
10 10
3 il
10 10
1 0
10 10
2 2
2 2
10 2
4 2
4 3
0 0
4 8
10 5
2 9
2 it
10 10
10 10
10 10
9 9
10 10
10 10
750565

Camp Century
Hourly Cloud Amounts - July 1963
Time (LST)

10 11 12 '3 14 15

10 10 10 10 10 8
0 0 0 0 0 1
7 0 0 0 0 0
6 7 3 3 5 7
2 2 6 10 10 10
6 8 2 2 1 il
1 1 0 0 0 0
2 2 3 2 2 6
0 0 0 0 1 il
7 10 10 10 10 10
3 k} 2 1 1 il
8 8 7 7 7 7
0 0 0 0 0 0
8 10 10 3 7 10
7 7 10 10 10 10

10 9 8 10 10 10
9 10 10 10 10 10

10 10 10 10 10 10

10 10 10 10 10 10
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Tuto West

Table 31} Hourly Cloud Amounts - October 1962

Time (LST)
1 2 3 4 5 6 7 8 9 10 11 12 19 14 15 16
Day

i 0 0 0 0 1 1 il 0 0 0 0 0 0 0 0 0
2 0 0 0 7 10 10 10 10 10 10 9 8 9 9 9 9
3 10 8 10 10 10 10 10 10 10 10 10 10 10 10 10 10
4 10 10 8 8 9 9 9 9. 9 8 2 2 1 1 1 il
5 0 0 0 0 0 1 1L 3 3 2 2 4 6 9 9 9
6 0 0 0 0 0 0 0 0 0 2 4 3 7 7 8 9
7 2 2 2 2 4 4 4 10 10 10 10 10 10 10 10 10
8 10 10 10 8 10 10 10 10 10 10 10 10 10 10 10 10
9 10 9 8 5 6 10 10 10 10 10 10 10 10 10 10 10
10 10 10 10 9 8 8 9 8 9 10 10 10 10 10 9 6
Il 9 6 10 10 10 10 10 10 10 10 10 10 10 10 10 10
12 0 0 1 2 2 5 8 10 10 10 10 10 10 10 10 10
13 5 5 3 2 2 2 6 8 7 5 4 4 8 10 10 10
14 10 10 10 10 10 10 8 10 9 3 3 5 3 10 10 10
15 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
16 10 10 10 10 10 10 10 10 10 10 10 10 10 9 8 10
17 8 9 5 3 4 4 6 10 8 8 8 10 10 10 10 10
18 10 10 9 10 10 10 10 10 10 10 10 10 10 10 10 10
19 8 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
20 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
21 7 9 7 7 7 8 5 5 1l 1 1 1 2 3 4 4
22 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
23 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
24 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
25 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 8
26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 1 1 2 7 8 10 10 10 10 10 10 10 10 10 10
28 10 10 10 10 10 10 10 10 7 10 9 10 10 10 10 10
29 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
30 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
31 3 3 3 5 8 10 10 10 10 10 10 9 9 5 4 10
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Table 32:
9 10
10 10
0 0
10 10
10 10
9 9
4 4
10 10
10 10
10 10
9 10
10 10
10 10
10 10
8 10
0 4
10 10
10 8
4 3
0 0
0 0
0 2
1 1
1 2
10 10
65 ERN6ES

Hourly Cloud Amounts - January 1963

il

Tuto West

Time (LST)
152 13
10 10
L 1
10 10
10 10
6 4
4 4
9 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
9 10
9 9
6 6
4 it
0 0
0 0
3 4
2 2
2 2
10 10
6890 648
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Tuto West

Hourly Cloud Amounts - April 1963

Table 33:

Time (LST)

17 18 19 20 21 22 23 24 Mean
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11 12 13 14
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Time (LST)
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Table 35:
9 10
0 0
10 10
10 10
10 8
L 0
0 0
10 10
10 10
7 8
5 9
10 10
9 8
8 6
10 10
10 10
10 10
9 9
10 10
10 10
10 10
2 2
10 10
10 10
10 10
10 10
0 0
10 10
10 10
10 10
10 10
9 9
o, &0
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Hourly Cloud Amounts - October 1962

Time (LST)
11 12 13 14 15 16 1% 18 19 20 21 22 23 2l Mean
0 0 0 0 0 0 0 0 0 0 0 0 4 0 0.0
ToN™ oM 108 TONE IO 10T 0RO NI IO IO R TR 8.8
100K 1Oy, 108 104 108 108 10ve I8 108 10F T4l 20 < 4 9.5
0 2 0 0 0 0 1 1 1 0 0 0 ) 0 4.2
1 1 1% 108 “108 ‘108 120 4 2 0 0 0 € 0 2.6
5 4 &% 194 10;] 10% 04 108 Tog . 10 5 S= 10 0 4.8
10\ " 10% " 110 ol 108 108 108N Toe oo I G 9 2 5 7.9
108 104 104 108 10§ 10k 104 10 6 6 6 3! 108 io 9.1
7 4 5 6 okl TOM IOl 0@ =10 9 4 Cr i S 8.1
9 g 208 10 9 9 3 4 4 6 5 SRETIONEE g 7
10 108 10% “Iog '10% oW log 10 9 0 0 0 0 0 7.9
Tole ‘0% " Tos" 1M S10M “log 20 8 9 9 9 9 10 4 7.3
5 3 7 SIENERTIo I T ERTT O T GR (OT AT o M/ S [ T o 7.6
TOMS HoW 108 o Sio STa s Flope SO TR R TG [ S b 9.9
10 ot 1ol dlof To# ‘Tod Tog 10M T ol Iof I0% 108 It 10R 10%
10 10 10 8 S 10 16 8 4 4 6 3 3 6 8.2
9 9 s i g ) 9 5 SRR R0 5 7.8
100 208, 10§ ‘1o log 1o%, Lom 10 6 7 3 3 0 1 8.0
108 do® 200 2o~ 1os los 108 108 10s 100 Tor 108 108 10% 0%
108 “los " oW ~low los 1o 1@ 10 0w T e, e 9 10 9.9
2 3 3 3 3 s& 0§ 108 108" 108 los S0l 108 16 5.9
108 oM ok 10§ 10§ 10 9 7 6 5 10 8 10 10 9.4
10 10 9 8 7 7 6 6 7 88 10§ @ 208 1of 1o 8.9
10 108 180 19 109 108 16F Yo 10% 10 “208 108 ‘10 10F 10%0
108 Tof , 10 9 9 7 1 0 1 1 1 1 1 1 6.8
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
TONSEN) OB ToRAS I GI “108  1/0Be SN TGRS R I S ORGSR i 8.3
TR SToR iop - o Top 108 ToRN ol IOR" Slok ' Tol dolt oy "o 10%0
ToRSdloMNTof " 1ok 1o% oM Tot " 0% 168 10k ok 10 5 7 9.7
108 o ol dmiord - 101 100 108 100 10 29 . 10§ © 204" 20 o 8 9.8
10 10 7 Y 2 0 8 0 0 7 10 10 10 10 7.8
8.0 7.9 8.0 8.3 8.2 83 8.3 7.6 7.0 7.1 7.1 6.9 6.9 .8 7.6
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Table 36: Hourly Cloud Amounts - January 1963

Time (LST)
1 2 5) L 5 6 7 8 9 10 11 12 13 I 16 18 19 20 ' 421 22 23
10 10 10 10 10 10 10 10 10 9 7 8 8 8 8 8 10 10 10 8 3
2 0 0 2 2 2 2 0 0 0 ? 7 5 5 5 5 5 5 9 10 10

D
~0
%) 3 3 b4 b4 6 9 %) 10 10 10 1
10 10 10 10 10 10 10 10. 10 10 6

9

7

10 10 10 10 10 10 10 10 10 10 10 9 10 10 10 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
10 10 IO 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
10 10 10 8 7% e 7 10 10 10 10 10 10 10 10 9 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
10 10 10 10~ 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

10 10 10 10 10 10 9 10 9 8 10 10 10 10 10 9 6 10 10 10 10 10 10
10 6 2 3l 0 0 0 0 ! 3 9 10 10 10 10 o e 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10 10 10 9 9 9 10 10 10 10 10 10 10 7 8

5 3 7 9 9 9 9 9 4 5 7 7 7 7 7 7 7 b 7 5 1l 2 7
9 10 10 9 9 9 7 2 1 2 i L 1 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 2 2 2 2 2 2 il 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 il il 1 2 3 3 2 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 3 R T) 5 3 2 2 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 2 2 2 2 2 2 1 1 0 0 0 2 2
2 1 0 0 0 0 0 0 0 0 2 1 2 2 0 0 0 0 ) 0 0 0 0
0 0 0 0 9 10 10 10 10 10 10 10 10 1100 =80 g Q) 10 1o o 10 9 9
5 6 6 5 " 2 0 0 0 0 il 1 1 i 0 0 0 0 0 9 8 2 i
1 1 5 8 10 10 9 9 9 9 9 9 8 9 5 8 8 8 10 10 10 10 10
10 10 10 10 10 10 10 10 10 10 10 10 10 10 9 10 9 10 10 10 10 10 10
9 9 9 10 10 9 9 9 9 9 10 10 10 WO T e Tl 10 10 10 10 10 10
10 10 10 10 e 9 9 9 10 9 10 5 3 il 1 0 1 0 0 L 0 5 10
10 10 10 10 10 10 10 10 10 10 10 10 oM ollo 10 10 10 10 10 10 10 6 6
5 5 1 1 1 3 7 6 8 8 8 10 10 10 10 10 10 10 9 9 9 10 10
6.7 6.6 6.5 6.6 6.7 6.8 6.8 6.5 6.5 6.6 7.2 7.1 7.3 7.5 6.9, 6.9 6.7 6.7 6.7 7.0 7.0 6.8 7.
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Hourly Cloud Amounts - April 1963

Table 37:

Time (LST)

11 12 18 14 15 16 12 18 19 20 2l 22 25 2k Mean
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Table 38: Hourly Cloud Amounts - July 1963

Time (LST)

9 10 11 12 13 14 15 16 17
9 8 9 9 8 8 9 9 6
0 il 1 1 2 6 6 6 5
10 10 10 10 10 10 10 10 10
9 9 9 10 7 7 10 9 9
9 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10
10 9 9 7 7 8 9) Y 10
10 10 10 10 10 10 10 10 8
10 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10
10 9 10 10 10 10 10 8 7
0 1 2 2 1 3 3 5 5
8 L b4 6 5 5 10 9 10
L L L 6 >} 2 2 i 0
0 0 0 0 0 0 0 0 0
it 1 1 0 1 1 i 1 1
0 0 0 0 0 it 1l 0 0
7 5 L L 3 2 2 il 0
1 1 1 0 0 1 1 1 1
5 5, 6 6 5 5 5 2 2
2 3 2 1 1 il 1 e 1
6 6 6 7 5 5 5 5) 51
7 8 8 10 10 7 6 G b
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 2 2
10 10 10 10 10 10 10 10 10
10 10 10 8 7 10 10 10 10
8 6 6 5 5 L L L 2
1 0 0 0 0 0 0 1 2
10 10 10 10 10 10 10 10 9
10 10 10 10 10 10 10 10 10
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Table 39: Hourly Cloud Amounts - October 1962

Time (LST)
9 10 11 12 3 14 15 16 7 18 19 20 21 22 23 24 Mean
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9.6
10 10 10 10 10 10 10 10 10 10 10 10 10 3 1 0 8.9
10 10 7 2 il 2 2 2 5 7 2 2 2 0 0 0 4.0
3 3 2 2 2 3 5 b b4 2 3 1 1 0 0 0 o/
0 0 1 b4 b 5 6 10 6 8 8 10 2 0 10 10 3.5
10 10 10 10 10 10 10 10 10 10 10 8 5 3 3 6 67
10 10 10 10 10 10 10 10 10 10 9 8 10 10 10 10 9.7
10 10 10 8 9 10 10 10 10 10 10 10 10 10 10 10 9.9
10 10 10 10 10 10 10 10 10 10 10 10 10 5 8 10 8L
10 10 10 =10 10 10 10 10 10 10 7 0 0 0 0 0 7.8
9 9 9 10 10 10 10 10 10 10 10 10 10 10 8 8 7.5
2 1 1 1 8 10 10 10 10 10 10 10 10 10 10 10 7.6
10 6 8 6 5 9 9 10 7 5 3 10 b . 0 0 2
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 8.5
10 10 10 10 10 8 9 10 10 10 10 10 10 10 10 10 9.9
10 10 10 10 10 10 8 10 10 8 8 10 10 10 9 10 97
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10.0
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10.0
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10.0
2 2 3 7 10 10 10 10 10 10 10 10 10 10 10 10 853
10 10 10 10 10 10 10 10 10 10 8 10 10 10 10 10 9.9
10 10 10 9 10 10 9 10 10 10 10 10 10 10 10 10 9.9
10 10 10 10 10 9 9 9 10 10 10 10 10 10 10 10 9.8
10 9 10 10 10 10 10 8 3 1 0 0 0 0 0 0 6.7
0 / 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 8.7
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 + 10 10.0
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10.0
10 10 10 10 10 10 10 10 10 10 0 1 1 1 1 1 7.7
10 10 10 10 8 5 5 5 5 0 0 0 10 10 10 10 7.7
B g Dl o SITIERI0 TS ISR TSN RN 8.k 8l NPNLE LR L8 GeioN  6LiBs 6.9 7.8
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Table 40: BHourly Cloud Amounts - January 1963
Time (LST)

1 2 %) b 5 6 7 8 9 10 11 12 13 14 15 16
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1% b
18 10
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19 5 b 2 3 5 3 2 0 0 0 10 8 lt 1 1
20 0 0 0 0 0 0 0 0 0 1 1 it 1 al 1
21 0 0 0 0 0 0 0 0 (B 10 10 10 10 10 8
22 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0
23 3 0 0 3 0 0 0 0 il 1 2 2 1 1 0
24 0 0 2k 9 10 10 10 10 10 10 10 10 10 10 10
25 10 10 8 7 0 0 0 0 0 1 2 5 b [ 3
26 10 8 10 10 10 10 10 10 10 10 10 10 10 10 10 10
7 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
28 10 10 10 10 10 8 8 10 10 10 10 10 10 10 10 10
29 10 10 10 10 10 10 10 %) 5) 3 3 3 7 2 5 1
30 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
31 10 10 8 8 7 10 10 8 3 5 6 10 10 10 10 10
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Hourly Cloud Amounts - April 1963

Teble 41:

Time (LST)

11 12 13 14 15 16 17 18 19 20 21 22 28 2k Mean,
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Table 42: Hourly Cloud Amounts - July 1963

[4]

Time (LST)

1 2 5) 4 5 6 7 8 9 10 11 12 13 14 15 16

Day
1 b4 b 2 7 5 3 2 3 4 5 8 9 9 9 G0
2 0 0 0 0 0 0 0 0 0 2 0 0 1 2 1 1
3 2 7 8 9 10 b4 5 7 8 8 10 10 ) . alle] 10 10
b4 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
5 1 1 it 1 il ]t 2 i 7 9 9 10 10 10 10 10
6 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
7 10 10 10 10 10 10 10 10 10 10 10 10 ) e 0 & g 10
8 10 10 10 10 10 10 10 10 10 10 10 W Al el 10 10
9 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
12 3 2 3 5 5 b4 3 1 il 1, 1 1 1 1 1 2
1) 10 10 10 10 10 10 10 10 10 10 7 7 é 7 8 9
14 4 0 0 7 8 8 5 1 1 0 0 0 0 0 0 0
.15 £ 1 2 7 7 4 3 i it 1 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 it
17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18 it 1 0 0 1 3 8 9 6 2 il 1 1 1 1 0
19 1 2 5 5 4 3 il 0 0 0 0 0 1 1 1 7
20 0 0 1 0 1 1 2 2 3 3 3 5 5 4 4 5
21 2 2 2 2 2 2 2 2 1 it 1 1 1 1 1 1
22 2 L 4 4 4 3 3 6 7 7 8 7 6 6 é é
23 ! 2 2 6 8 L 3 3 3 3 L L 5 5 3 3
24 1 1 1 il it 1 0 0 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 i
26 HORE 16 10 10 10 10 10 10 10 10 10 10 10 ) LAl 10
27 10 10 10 10 10 10 10 10 10 10 10 8 9 9 10 10
28 3 3 3 8 10 10 10 10 9 9 9 8 L 3 3 1
29 b4 5 5 5 % b4 2 i it 1 0 0 0 0 0 10
30 10 10 - 10 10 10 10 10 10 10 10 10 10 10 10 10 10
31 10 10 10 10 10 7 10 10 10 10 10 10 10 10 10 10
Mean LR 500 S5l 6h0 G 3R S BRSNS L 51575 T I5 5L S5 RO RO RS 5851 5 O Lo 518

HowooNMHoOoOOHOOOWN

=
—oo

=
o oo

Wn
.
wn

(=)
HVOO HFOWEFHMHFOOHFOOO ®Oo

=
= k=

wn
o
n

0 0 0
0 0 0
2 3 9
0 0 0
0 0 0
1 0 0
2 2 2
1 Al 1
2 6 4
3 1 1
0 0 0
3 10 10
10 10 10
10 10 7
AL 1 4
10 10 10
5 5 8
10 10 10
5.4 5.7 5.8

—

._
=

—
OVOoOFfFUNO OOHOMNMNMNOOH

=

[

w
.
N

&
B

[y

VO N NV MDOW FHMDHFFOOFFVOUEFVOOOOONN\VV MmO &
St o o o o« o 515

. - . o o o« » « e o o o .
\O\.I\D—‘D—JNOUNO\J\UNN\I\H@N@\J\JHOOOOOON‘\IO\H

n
.
wn



1’3 14 15 16 157 18 19 20 21 22 23 24 Mean

Camp Century
12

Mean Hourly Cloud Amounts
11

Table 43;
10

1962
1963

64863436
65/4/4/*668

4217/4683
65/4/43658

NN ogE ™o
VInd S ono

OCMOAMO AN~
VNI FFON®
NOWMOONTMN O ©
NI 3 ONo
<+ O g0 o
CIniIn Gt OIn®
AN OO
NN g 3 00 w©
NO =00 00N~ OIN
OOV M @in o ©
44588815

66533578

woing——®o
Noind g ooo

NANMNOANMOWN
1090763/4

76553668

NHoOo~g OO
Noind g o0

NONFNO— O
~NOnE ™o o ®
“nYo®og©

7555/4668

1/487833/4
75/4/4/4668

OCOANMOINN~M
OiINE FInOOw®
N 00 ¢ oyt O N

6/4/4/4/4678

30576609
65/4/4/4678

NN O O 0 WO
O I+ OO
5 oo 7 o~ Lol

6/.—.3/4/4668

58506125
6/435/4668

N ONON O F O NN
O3 NF OO0
RS T 00, T )

O InGF NG OIn®

44902105
65354668

5 U > -
B0 M b >™NE= 80
© 0 ® Ao 333
PRhE<=EHH <

Tuto East

1962

9826
6785

no g
O O © N
1811

6685

2519
668/4

1332
6785

~N3 O
O ™~ 00 &
N N
O ™~ N
o

6885

8 4 0 g}
6885

~No NG
O 0 © N
0 v N O
O © 00 N
0 F o
WL
O © 00 O
9392

6886

0 own—~

\O 00 © O

1963

N~ ann©
Nin g monnan~

0428/.»622
5535558

25395358
85/435557

75384671
75/435558

mod™~a~oH
Nin g minnn o

68783672
7/._./435558

e o 0 < © 3o
N G N o

=30 ®Omon©
Nuninminnn~

09622355
75535557

06280482
75525557

WAHAONONINW
~ununomwununne~
9562235/4

Rind oinmn s

MMOM MmN ©
01N M nnn N

CRCUE R
© R.A.Q.R.A.S 7

dMmoN—~OINN
NIngG @G~
NN g

N g mnnn~

Q) — 8 0, ™ © L) 4
O F N~

NG —ONIN~
OGN NN~
© 0 — 0 NI~
N A A B
Neonominnn~
nomaoono
NG N inoin o
O~ NN MO
NN G N o~
FNONW®OOO
NN G NN o ©
VOO HI~ O

NGO nnn~

61743600
76/445558

01830092
864/455/48

Jan
Feb
Mar
Apr.
May
June
July
Aug,



(Continued)
14 L) 16 17 18 19 20 21 22 23 24 Mean

Tuto T

Mean Hourly Cloud Amounts
13

1435

Table 43:
10

1963

VN O OO~
O 1N 1N 0

O~ ANWORNOFM
OFFninininw

15270833
7/4/436558

8 A.Q.B o~ g} 2
O F MmO NN o

Od—ing N
N9 0N o
—~©ow©or~mnano
74/.-./46658
~NOgE~O NI~
O 1N G N O~
NMNOO N InO
SN g Inon N
~o NN

65635657

95129775
65635557

ongNgaon
SN eminn o~

56255076
75535657

38237957
75535557

O NNOMN O ®
NuIinmonn~
N~ OO~
75536558
WA= = 1N MmO O
OCFingninn~
NINNINa~Oom
O3 NG Innow®
No~NNInNG OO
VM NN O IN
o i L
O 1N F 1N O N
Qul*mu6 5.3 6 ~

affFnoino

SR Dt o Ch ST
© 4.4.4.3,&.3 ©

© o < <0 ~
O &N © 11 ©

N OO
O FFOInIno
OO~ WING
&.& <4 0NN

NN W0 0 O m
O F @

Apr
May
June
July

Jan
Feb.
Mar.

Tuto West

1862

3

~N~NSO o
© N~ w03

N =0 N
O~~~ 0N

™ O™ O
O O ™~ N

N ooy
© O~ N

-

1963
Jan.
Feb.

330837
546568

—Oon~ g AN
[ RS RY-NTo RV-IY. §
N

o noOos -
T FONOO

NS g N -

ICIC RV -X-

NOOM~INnO
ng~noo

oS G ~SN O

inNng oo

3/49653
645568

687843
6/45568

NN OO
O & 10NN o
N O Vo N
O MO InO©
I~ 0 o m
N NN ©
N o~ on
N A I O 1N O
N OO OO
N oo
NO NGO
N & O NN o
g —~oow
+FoInowo
-3 0NN~
N $ NN o ®
4 3,0 1 6 9
N3 noo®
NN N~
(TR V- RV-RVoRr-A
NN OO v~
N ¢ 00O o
mnoana

5/46669

8580/42
445669

4/48010
4/45669

nNe—=0OOo0 N oo
¢ 0N owo
ne e~ a~

446568

O M oI o
¢ & 1NN oo

Mar
Apr
May
June
July
Aug.



DISTRIBUTION LIST

ADDRES SEE } NO, COPIES

Defense Documentation Center, ATTN: TISTIA, Cameron Station,
(Bldg. 5) Alexandria, Virginia 22314 20

Commanding General, U.S. Army Materiel Command, ATTN:
AMCRD-RV-A, Washington, D. C. 20315 2

Commanding General, U.S. Army Electronics Command, ATTN:
AMSEL-RD, Fort Monmouth, New Jersey 07703 2

Commanding General, U.S. Army Electronics Command, ATTN:
RDO-RHA, Fort Monmmouth, New Jersey 07703 it

Commanding General, U.S. Army Electronics Command, ATTN:
AMSEL-IO-T, Fort Momnmouth, New Jersey 07703 1

Commanding General, U.S. Army Electronics Command, ATTN:
AMSEL-BL-MA, Fort Monmouth, New Jersey 07703 12

OASD (R&E), Rm 3E 1065, The Pentagon, ATTN: Technical Library,
Washington, D. C. 20315 2

Office of the Chief Research & Development, Department of the
Army, ATTN: CRD-M, Washington, D. C. 20310 2

Director, U.,S. Naval Research Laboratory, ATTN: Code 2027,
Washington, D, C.- 2

Commander, U,S. Air Force Cambridge Research Laboratory, ATTN:
CRXL-R, L. G, Hanscom Field, Bedford, Massachusetts 2

Commanding General, U.S. Army Electronic Proving Ground, ATTN:
Technical Library, Fort Huachuca, Arizona 85613 2

Chairman, U.S. Army Chemical Corps Meteorological Committee,
Fort Detrick, Frederick, Maryland 1

Chief, Meteorology Division, U.S., Army Chemical Corps Proving
Ground, Dugway Proving Ground, Utah 1

Chemical Research & Development Laboratories, Technical Library
Army Chemical Center, Edgewood, Maryland 1

Director, Atmospheric Sciences Programs, National Science
Foundation, Washington, D. C. 2

Director, Bureau of Research & Development, Federal Aviation
Agency, Washington, D. C. 2




ADDRESSEE NO. COPIES

Chief, Bureau of Naval Weapons (FAME), U.S. Navy Department,
Washington, D. C. 2

Chief of Naval Operations (OP 07), U.S. Navy Department,
Washington, D. C. 1

Commanding Officer, U.S. Army Electronics R&D Activity,
ATTN: SELHU-MT, Fort Huachuca, Arizona 85613 2

Commanding Officer, U.S. Army Electronics R&D Activity,
ATTN: SELWS-MT, White Sands Missile Range, New Mexico 2

Office of Naval Research, U.S. Navy Department, Washington, D. C. il

Director, Atmospheric Physics & Chemistry Laboratory,

ESSA, Washington, D. C. 20235 2
U.S. National Bureau of Standards, Boulder Laboratories,

ATTN: Library, Boulder, Colorado 2
National Center for Atmospheric Sciences, Boulder, Colorado 2

NASA Representative, Scientific & Technical Information
Facility, P.0. Box 5700, Bethesda, Maryland 20014 2

U.S. Army Cold Regions Research Engineering Laboratory,
215 Washington Avenue, Hanover, New Hampshire 2

U.S. Army Corps of Engineers, Waterways Experiment Station,
P.0. Box 631, Vicksburg, Mississippi 2

The American Meteorological Society, Abstracts & Bibliography,
P.0. 1736, ATTN: Mr. M. Rigby, Washington, D. C. 2

Director, National Weather Records Center, Arcade Building,
Asheville, North Carolina 1

Department of Meteorology, University of Wisconsin, Madison,
Wisconsin . 1

Institute for Geophysics, University of California, Los Angeles,

California, ATTN: Dr. C. Palmer 1
Illinois State Water Survey, ATTN: Mr. Glenn Stout, Urbana, Ill. 1
Institute of Science & Technology, University of Michigan,

Background Laboratory, Ann Arbor, Michigan 48105 2
Library, U.S. Weather Bureau, Washington, D. C. 2



UNCLASSIFIED
Security Classification

DOCUMENT CONTROL DATA - R&D

(Security classilication of title, body of abstract and indexing annotation must be entered when the overall report is classified)
1. ORIGINATING ACTIVITY (Corporate author) 28. REPORT SECURITY C LASSIFICATION
U. 8. Weather Bureau NA
2)-|-th & M Street, N.W. 2b. GROUP
Washington, D, C. 20305 NA

3. REPORT TITLE
Some Climatic Features of the Northwestern Slope of the Greenland Ice Cap
(East of Thule)

4. DESCRIPTIVE NOTES (Type of report and inclusive dates)

Final Report - Sephtember 15, 1964 to March 15, 1965

S. AUTHOR(S) (Last name, first name, initial)

Stepanova, Nina A,
Putnins, P,

6. REPORT DATE 78. TOTAL NO. OF PAGES 7b. NO. OF REFS
und+d 112 9
8a. CONTRACT IRRPKATCWWN. 9a8. ORIGINATOR'S REPORT NUMBER(S)
MIPR No. R-62-9-8C-00-91 None

b. PROJECT NO.

1V0-14501-B-53A-05

oh 9b. OTHER REPORT NO(S) (Any other numbers that may be assigned
this report)

10. AVAILABILITY/LIMITATION NOTICES

Qualified requesters may obtain copies of this report from DDC,
This report has been released to CFSTI,

11. SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

Tables 1 thru 43 _
U.S. Army Electronics Command

Fort Monmouth. New .Jersey AMSET.FT-MA |

13. ABSTRACT

The climatic observations at three stations along the slope and at one station
at the edge of the ice cap, east from Thule, were evaluated.

The following elements were analyzed.

Temperature: Annual and diurnal course of tempexture, extreme temperatures,
aperiodic fluctuation of temperature (also a case of strong warming along the slope
was investigated), temperature lapse rates along the NW and SW slopes of the Green-
land ice cap.

Wind regime: Frequencies of wind directions, mean wind speed, maximum wind
speed. ;

Cloudiness: Annual and diurnal variation of cloudiness, frequencies of clear
and overcast sky, diurnal range of cloudiness; a case of sudden extreme change of
cloudiness was analyzed.

DD ..%%. 1473 (D UNCIASSIFIED

Security Classification




UNCLASSIFIED

~Security Classification

KEY WORDS

Temperature ranges
Winds & Wind Directions
Arctic Climatology
Ice Blope Gradients
Variability of Temperatures - Annual
Dirunal variability of Winds

1. ORIGINATING ACTIVITY: Enter the name and address
of the contractor, subcontractor, grantee, Department of De-
fense activity or other organization (corporate author) issuing
the report.

2a. REPORT SECURITY CLASSIFICATION: Enter the over-
all security classification of the report. Indicate whether
‘‘Restricted Data’ is included. Marking is to be in accord-
ance with appropriate security regulations.

26. GROUP: Automatic downgrading is specified in DoD Di-
rective 5200. 10 and Armed Forces Industrial Manual. Enter
the group number. Also, when applicable, show that optional
markings have been used for Group 3 and Group 4 ‘as author-
ized.

3. REPORT TITLE: Enter the complete report title in all
capital letters. Titles in all cases should be unclassified.

If a meaningful title cannot be selected without classifica-
tion, show title classification in all capitals in parenthesis 1
immediately following the title.t

4., DESCRIPTIVE NOTES: If appropriate, enter the type of
report, e.g., interim, progress, summary, annual, or final.
Give the inclusive dates when a specific reporting period is
covered,

5. AUTHOR(S): Enter the name(s) of author(s) as shown ont

or in the report. Enter last name, first name, middle initial.
If military, show rank and branch of service. The name of
the principal author is.an ahsolute minimum requirement.

6. REPORT DATE: Enter the date of the report as day,
month, year; or month, year. If more than one date appears
on the report, use date of publication.

74. TOTAL NUMBER OF PAGES: The total page count
should follow normal pagination procedures, i.e.,, enter the
number of pages containing information.

76. NUMBER OF REFERENCES: Enter the total number of
references cited in the report.

8a. CONTRACT OR GRANT NUMBER: If appropriate, enter
the applicable number of the contract or grant under which
the report was written.

8b, 8¢, 8 8d. PROJECT NUMBER: Enter the appropriate
military department identification, such as project number,
subproject number, system numbers, task number, etc.

9a. ORIGINATOR’S REPORT NUMBER(S): Enter the offi-
cial report number by which the document will be identified
and controlled by the originating activity. This number must
be unique to this report.

3b. OTHER REPORT NUMBER(S): If the report has been
assigned any other report numbers (either by the originator
or by the sponsor), also enter this number(s).

INSTRUCTIONS

10.t AVAILABILITY/LIMITATION NOTICES: Enter any lim-
itations on further dissemination of the report, other than those
imposed by security classification, using standard statements
such as:

(1) *‘Qualified requesters may obtain copies of this
report from DDC.”’

(2)t ““Foreign announcement and dissemination of this
report by DDC is not authorized.’’

(3) ‘“U. S. Government agencies may obtain copies of
this report directly from DDC. Other qualified DDC
users shall request through

.”

(4) *“‘U. S. military agencies may obtain copies of this

report directly from DDC. Other qualified users
shall request through

"
.

‘¢All distribution of this report is controlled. Qual-

(&)
ified DDC users shall request through

If the report has been furnished to the Office of Technical
Services, Department of Commerce, for sale to the public, indi-
cate this fact and enter the price, if known.

11. SUPPLEMENTARY NOTES: Use for additional explana-
tory notes.

12.t SPONSORING MILITARY ACTIVITY: Enter the name oft
the departmental project office or laboratory sponsoring (pay-
ing for) the research and development. ‘Include address. -

13. ABSTRACT: Enter an abstract giving a brief and factual
summary of the document indicative of the report, even though
it may also appear elsewhere in the body of the technical re-
port. If additional space is required, a continuation sheet
shall be attached.

It is highly desirable that the abstract of classified re-
ports be unclassified. Each paragraph of the abstract shall
end with an indication of the military security classification
of the information in the paragraph, represented as (TS), (S),
(C), or (U).

There is no limitation on the length of the abstract.
ever, the suggested length is from 150 to 225 words.

14. KEY WORDS: Key words are technically meaningful terms
or short phrases that characterize a report and may be used as
index entries for cataloging the report. Key words must be
selected so that no security classification is required. Iden-
fiers, such as equipment model designation, trade name, mili-
tary project code name, geographic location, may be used as
key words but will be followed by an indication of technical
context. The assignment of links, rules, and weights is

optional.

How-

@

UNCLASSIFIED
" Security Classification



https://UNCLASSIF:::.EJ

	SOME CLIMATIC FEATURES OF THE NORTHWESTERN SLOPE OF THE GREENLAND ICE CAP (EAST OF THULE) Final ReportSeptember 15, 1964 to March 15, 1965
	TABLE OF CONTENTS
	PURPOSE
	ABSTRACT
	STATION LOCATIONS
	THERMAL REGIME
	Annual course of mean monthly temperature
	Extreme temperatures
	Aperiodic fluctuations of temperature
	Warm advections
	Temperature lapse rates along the slope of the ice cap
	Diurnal variations of temperature
	WIND REGIME
	Frequency of various winds and calms
	Mean monthly wind speed
	Maximum wind speed
	CLOUDS
	Annual variations of cloudiness
	Diurnal variations of cloudiness
	REFERENCES
	SUPPLEMENT TABLES
	Maximum temperatures
	Minimum temperatures
	Maximum Wind Speed
	Hourly Cloud Amounts
	Mean Hourly Cloud Amounts



