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ABSTRACT

The results of a comprehensive three-year study of the Marr Ice
Piedmont, Anvers Island, Antarctica are presented.

The piedmont stands on a low coastal platform ranging from sli-
ghtly below sea level to 200 m. a.S.le. Ice thickness ranges from 60
to 80 m. at the coastal cliffs to more than 600 m, inland.

Annual accumulation is high. There is a strong relationship
between elevation and accumulation rates and a marked variation of
accumulation rates from year to year.

Surface ice velocities range from 14 m/year to 218 m/year and
there is considerable ice streaming as a result of the subglacial
topography.

The mass balance of a representative part of the piedmont is
considered to be in equilibrium or possibly, slightly positive, A
study of a peripheral ramp shows annual fluctuations of balance and
it is hypothesised that there may be a long-term tendency towards a
positive regime.

Ice core studies indicate that there is no dry snow facies but
all other facies are identified. The saturation line lies at approx-
imately 600 m. a.s.l. and the equilibrium line ranges from 60 to
120 m. a.s.l.

Englacial ten-metre¢ temperatures range from -0.8 ®C near the
coast to -4.9 °C inland.

Deformation velocities have been calculated and basal sliding
velocities inferred. It is hypothesised that basal conditions are
not everywhere the same and that parts of the piedmont are frozen
to bedrock.

It &s suggested that basal sliding and erosion are related and
that the piedmont is selectively eroding its bed and accentuating
the subglacial toposraphy. Evidence of erosion, debris-rich ice,
exists in the piedmont but is below sea level at the coastal cliff.
The piedmont is not a "Strandflat Glacier" which is cutting a planed
surface at a level controlled by the sea.
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has the effect of counteracting any tendency for the temperature to
depart appreciably from O €C. During the austral summer diurnal fluc-
tuations are frequently only one or two degrees and rarely as much as
ten degrees (0. Orheim, personal communication, Deception Island; Bur-

decki 1957; Rundle et al 1968; Rundle and DeWitt 1968).

Annual Temperature Varistion

The annual temperature variation at Palmer Station is shown in

the plot of mean monthly air temperature (Fig. 3a). Cenerally, the
curve ghows a clear and simple pattern of seasonal variation. The
prominent reversal in the temperature trend in September 1965 is ass-
ociated with the general storminess of that ﬁonth but it cannot be
related to a single meteorological parameter alone. The mean wind
speed in September was 12.9 kmots (6.6 m/sec) while that for October
was 10.0 knots (5.1 m/sec); but the mean temperature for October does
not appear to be anemalous. Wind direction is also significant. Over
47 percent of the wind in September was from the north and northeast
and was associated with relatively high temperatures; the mean temp-
erature of the north wind, which accounted for 13.5 percent of the
total, was 1.0 ©C.

The low mean temperature in July 1966 is exceptional in this
record and is accountable by the relatively high percentage (127%)
of winds from the south-southeast through south-southwest, dbringing
cold air with a mean tempsrature of -22 @C,

When compared with the two previous years, 1967 experienced a

slightly cooler summer which can be related ito a greater prevalence
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of winds from the southern gquadrants and a paucity of winds from the
northern quadrants., The extremely mild winter of 1967 may be attrib-
utable simply to the reversal of these wind conditions during the
winter but southerly winds were no less prominent during that winter
than during the previous years, suggesting that widespread temperature
conditions in the peninsula area were milder and that the climate
throughout the year was more maritime, perhaps the result of rel-
atively less intense sea ice cover. The curves of the mean maximum
and minimum temperatures (Fig. 3b) emphasise the difference in temp-
erature regime during the three years and indicate that the mildness
of the 1967 winter was more the result of hiéher minimum temperatures
than of higher maximum temperatures, again suggesting a diminished
degree of continentality in 1967. The intensity of the 1967 winter

was only 50 to 75 perceat that of the two previous years.

Temperature Conditions on the Marr Ice Piedmont

A remote meteorological facility was established on the piedmont
on April 15 1965 at an elevation of 300 m. (approx. 1000 feet). It
had previously been set up at 600 m, elevation (approx. 2000 feet)
in February, but becauge of difficulty in properly servicing the ins-
truments at that elevation, the facility had to be moved, Ho reliable
data were obtained from the higher elevation.

Temperature data obtained from the 300 m, elevation are summarised
below. Throughout the period of investigation, the mean monthly air
temperature never exceeded or reached 0 ©C.

Direct comparison of the remote temperature data with those from



Palmer Station is not possible, because the remote record is not as
complete as that from the main station. For comparative use (Table I),
the Palmer Station record has been adjusted so that the only values
considered are for days when remote values also are available, There-
fore, the main station values in Table I differ slightly from those

tabulated below in Part 5 of this Appendix,

Lapse Rate
On the basis of 12 month data (for 1966 only) the lapse rate is

approximately 0.75 ¢C per 100 meters elevation increase, while on the
basis of 9 months data (3 years), the rate is 1.0 ¢C per 100 m, These

values approximate the accepted "normal" values.

MEAN MONTHLY AIR TEMPERATURE (©C)
(300 m. Elevation)

1965
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT TNOV  DEC

- - - b8 5,6 8.6 =118 =15,1 =6,9 =109 =3,2 =3,3
' Mean ( 9 Mo): ~7.8

1966

JAW FEE MAR APR MAY JUN JUL AUG SEP OCT NOV  DEC
—1 .4 -201 —300 "‘406 "704 "801 "1607 -906 "8.6 "602 "'301 "1 07

Mean (12 Mo): ~56.0
Mean ( 9 Mo): =743

1967
JAW FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
- - = =52 ~10.T7 =107 =91 =103 =10.2 =Ted -4,3 =0.7

Mean ( 9 Mo): 7.6




JAN

APR

MAYS

JUL
AUG
SEP
OCT
Nov
DEC

MEAN

TABLE T

MEAN MONTHLY AIR TEMPZRATURE

PALIBR AND RekOTE STATIONS

Adjusted for Number of Days
]@Ci

1965 1966 1967
Palmer Remote Diff Palmer Remote Diff Palmer Remote Diff
15 = 1.4 2.9
0e3 = 241 244
0,0 = 3,0 30
-2,0 =48 2, =23 =46 23 =10 =5.2 4.2
“ 25 =56 3.4 ~43 =T 34 =54 10T 5.3
55 =86 31 =60 w8 24 = 6.4 =107 4.3
-85 =118 3.3 =13.8 =167 2.9 - 5.0 «9.,1 4.1
=117 =151 3.4 = 7.5 =9,6 2.1 w 4,9 =103 5.4
= 3.6 =69 3,3 - Ted =8.6 1.2 - 6,8 =102 344
= 8.1 «=10.9 2,8 =45 = 6,2 1,7 = 49 = Ted 2.5
=15 =32 17 =13 =30 1.8 =13 =43 3.0
-0 =33 3.4 Ok =17 2.1 14 =07 2.1
=448 = Te8 3,0 =52 = T3 241 = 3e8 = Teb 3.8
1965 1966 1967
«7.8 =Te3 -'T;6’ Remote (9 months) Mean
=4 o8 =562 =58 Palmer (9 months) lean
73.0 FX) 738 Difference; 9 months
«=6,0 Remote (12 months) Mean
=37 Palmer (12 months) Mean
T 2.3 Difference: 12 months
Average Difference { 9 months) 3.0 @C = 1,0 ®C/100 n.

Average Difference (12 months)

293 L P-4 097500/100 m,



Temperature and Wind Direction

On the basis of the 35-month record of daily mean temperature
and mean wind direction, the relationship between temperature and
direction is well defined. The individual annual records however,
indicate variations which are probably related to widespread geo-
climatic factors. The mean temperature for each wind direction is

given below.

MEAN TEMPERATURE (eC) AND WIND DIRECTION
AT PALuER STATION, 1965 4o 1967

DIR N NNE NE ENE E ESE SE SSE
( 1965 =18 =2.5 =2,0 =2,3 4,4 =3.4 =5.1 =3,0
TEMP( 1966 =4el =3.9 =3.8 =742 =3,1 440 =56 4,0
( 1967 =1.8 ____ =5.1 4,3 2,7
MEAN - "'206 "302 ""306 "404 “'309 "‘307 "'4-05 "305
DIR S SSd SW WswW¥ W WIW NV NNW
(1965 5.3 =6.5 =241 4¢3 =344 =244 2,6 =2.4
TEMP( 1966 -407 ""706 "'405 "'306 "“4'-0 "‘502 "‘401 "'403
(1967 =3.9 -4 .6 =563 -3, 1
ME\AN "406 "5:0 "307 "309 "'4.2 "'308 "3.3 "306

Generally, the lowest temperatures were recorded when the wind
was from the southeast through southwest, though in 1967 the west
and northeast winds were the coldest. The cold northeast wind during
that year may have resulted simply from cocld air being brought across
the peninsula from the Larsen Ice Shelf and the Weddell Sea but the
cold west wind is difficult to understand unless it was related to
heavy pack ice concentratiors in the Armundsen and northern Bellings-
hausen Seas. The climatic continentality of 1966 is reflected by the

markedly lower temperatures for all winds with only 3.6 ®C separating

10



the coldest wind from the warmest.

These southerly winds are best described as "semi-continental" in
that they transport cold air from the Antarctic mainland and the pack-
ice concentrations of the Bellingshausen Sea. In contrast, the north-
erly windg are "maritime", are usually associated with severe storm
conditions and are significantly warmer than the southerly winds. Thus
the basic relationship between temperature and wind direction is
geographic - maritime versus continental - with the extreme low temp-
eratures occurring with southerly (continental) winds and the extreme

highs with the northerly (maritime) winds.

Temperature and Wind Speed

Only to a degree is there a relationship between temperature and
wind speed and this is marked only in the winter months when prev-
ailing low temperatures, with associated low wind speeds, are increased
with the onset of northerly, high-speed storm winds. Il is therefore,
nore a function of the wind direction than the wind speed that the
temperature increases, though as a generalisation, low temperatures,

particularly in winter, are not associated with high wind speed.

Temperature and Storm Conditions

The climate of Anvers Island and the Antarctic Peninsula as a
whole is characterised by an almost continual progression of cyclonic
gtorms. Only in the height of summer, during January and February,
does this general storminess abate. Cyclonic storms over Anvers Island
are generally of short duration and though violent, are much less so

than in other parts of Antarctica and the Antarctic Peninsula. They

1"



originate in the Armundsen and Bellingshausen Seas to the west and
follow an easterly and southeasterly track across the peninsula and
weaken and dissipate over the Weddell Sea, Abrupt changes in temp-
erature are associated with storm conditions and the interaction of
the various meteorological parameters is strongly evident,

A typical storm occurred in mid-August 1965 when, on August 17,
extremely low temperatures prevailed under dead calm conditions and
clear sky (Fig. 4). Atmoapheric pressure was steadily incrwsing from
a previous low. An initial temperature increase of 10 ©C in 15 hours
resulted from a gradual cloud buildup and fogginess, with associated
light snowfall, reflecting the approach of the warm storm front. A
further temperature increase of 3.6 ¢C in two hours was associated
with a light wind of 2.1 n/sec (4.0 knots) from the north-northwest.
Temperature then again decreased under partially clearing sky. During
this period winds were light end variable at about 1.0 m/sec (2.0 kts)
but were turbulent, with no definite, sustained direction; such being
typical of pre-storm conditions at Palmer Station. Meanwhile, air temp-
erature showed a normal diurnal variation with the maximum at 10 am.
and 11 am. (local time, August 18).

A sudden and violent fall in pressure resulted in the onset of
wind which accelerated from less than 1.0 m/sec to 27.5 m/sec (50
knots) in five hours; This was initially from the east but swung ra?-
idly to the north-northeast. This was the maritime wind and caused a
temperature increase of 22 °C in 12 hours, with the largest hourly

element of 4.5 €C, The temperature continued to increase with decr-

12
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easing wind speed, but with direction sustained in the north-northeast.

Temperatures did not fall until the wind shifted to the west and south-

west, Wind-shift back to the north-northwest to north-northeast restored
and meintained the high temperature, which did not decrease again until

the wind moved through the east and south to southwest and decreased

in speed.

The elements of this storm indicate a close relationship between
air temperature and wind direction and an incidental, though less
proncunced, correlation belween temperature and wind speed. Wind speed
itself however, is not a temperature governing factor, while direction

is, irrespective of wind speed.

ATIHOSPHERIC PRESSURE

?he plot of mean daily atmospheric pressure (Fig. 5) and mean
monthly atmospheric pressure (Fig. 6) indicate that there is no sys-
tematic seasonal pattern in the occurrence-distribution of pressure
at Palmer Station. Only a loose generalisation holds: that relatively
low pressure might be expected in March or April and between Sept-
ember and November, and that high pressures are more likely +to occur
between June and August and a2gain in January or February.

Distinct seasonal paitterns of pressure distribution have been
reported from other areas of the Antarctic (for example, Hofmeyr 1957;
McDowall 1960; Cameron 1963) with the form of the periodic cycle
being dependent on latitudinael position relative to the deep circum-

polar pressure itrough at approximately 64 °s latitude, which sep~

14
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APPENDIX I: Part 1

METEOROLOGICAL COWDITIONS AT PALMER STATION

TEMPERATURE
General

Air temperatures at Palmer Station are influenced by several
factors which, though they all have some effect on the temperature
regime, some are not readily identified and are difficult to corre-
late, while others are well defined.

The altitude of the sun (time of year) and cloudiness have marked
effects, but the progression of low pressure systems from west to
eash out of the Bellingshausen and Amundsen Seas, with associated,
and frequently sudden changes in wind direction and speed, results
in the most significant variations in temperature. These effects are
most pronounced during the winter months when the buildup of sea ice
over the surrounding oceans produces a degree of continentality to
the regional climate.

The mean temperature for the 35-month period from February 1965
to December 1967 was =3.3 ©C, and while the mean annual temperature
for 1965 and 1966 were sinilar (-3.6 ©C and - 3,8 ©C respectively),
1967 was warmer with a mean annual value of -2.,8 ©C. This latter
value resulted from an extremely mild winter, the effects of which
were not offset by a slightly cooler summer. The documentation of
sea ice cover in the peninsula area is limited, but the difference

in temperature during the 1967 winter may have been the result of a
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less intense sea ice cover compared with the two previous years.

The occurrence of the coldest and warmest months varied consider-
ably from year to year; August was the celdest month of 1965 with a
mean temperature of =10,5 4C but the absolute minimum temperature
of -28.1 ©C was recorded on October 3. The coldest day was July 19,
with a mean temperature of -22.8 9C. The warmest month of that year
was March with a mean temperature of 2.1 °C and the absolute maximum
on March 8 was 7.9 ©6C., The warmest day of 1965 however, was February
6 when the mean temperature reached 5.4 °C,

Temperature conditions during 1966 were similar but the coldest
month was July with a mean temperature of —13.8 9¢ and the absolute
minimum of =29.5 ©C was recorded on July 16. This also was the coldest
day of 1966 with a mean of -26.7 ©C. The warmest month was January
with a mean of 1.3 9C and Jamuary 9 was the warmest day of the year
with a mean temperature of 4.9 ®C. The absolute maximum was 9.0 °C
on November 22 which was also the absolute maximum temperature rec-
orded during the entire 35-month period.

A very mild winter prevailed in 1967 with September the coldest
month with a mean of -6,2 9C, The coldest day was September 18 vith
a mean of -17.8 9C and on that day also the absolute minimum of
-21.1 ©C was recorded. December was the warmest month with a mean
of 1.3 ©C and the absolute maximum of 7.2 ©C was recorded on December
11 and 19. The warmest day was February 6 with a mean temperature of

3.9 ©°C.



Diurnal Tenperature Fluctuations

Diurnal temperature fluctuations are shown in the plot of mean
daily air temperature (Fig. 2). There is a pronounced seasonal pattern
with a markedly lower range of diurnal fluctuation occurring during
the summer months. During winter, day-to-day temperature fluctuations
over a range of 8 to 10 degrees are common and are occasionally rec-~
orded over a range of 12 to 14 degrees. In any winter month between
June and September the difference between the lowest and the highest
mean daily air temperature can exceed 25 ¢9C, while in summer from
December to March, it is only one or two degrees.

The wider range cf daily temperatures in ﬁinter can best be asc-
ribed to the passage of low pressure systems which cause relatively
warn northerly air to be drawn into the central peninsula region. Acc-
ording to Burdecki (1957) in a summary of the climate of the Antar-
ctic Feninsula, diurnal temperature fluctuations are greatest in
September because the border of the sea ice shifts rapidly south and
because of increasing solar insolation, though the observations from
Palmer Station do not offer strong support for this suggestion.

Throughout the peninsula the most regular temperature distribution
occurs during the summer months when, according to Burdecki (1957),
the modal temperature very neariy coincides with the mean temperature
and the standard deviation of temperature is remarkably small. The
low values of standard deviation was aseribed by Burdecki (1957) prim-
arily to the fact that in summer the mean temperature lies very near

to the melting point of ice and that the latent heat of ice formation
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arates the high pressure systems of temperate latitudes and the well
defined polar anticyclone (Hofmeyr 1957).

North of the trousgh a clearly defined pattern of annual pressure
distribution exists with higher pressure being recorded about June
and November and the lower pressures about March and September. South
of the trough the reverse is true, with the highs around March and
MAvgust to September and the lows in June and December. Thus the vir-
tual lack of systematic pressure distribution at Palmer Station can
best be related to the fact that Palmer Station lies within the trough,
across which all relationships and correlations are poor (Hofmeyr 1957).

The average pressure at Palmer Station during the 35-month period
was 987.7 mb with only a fractional variation from one year ito the next;
in 1965 the average pressure was 986.4 mb; in 1966, 988,9 mb. and in
1967, 987.6 mb. The slightly higher pressure of 1966 again reflects
a more continental character to the climate in that year compared with
the other two. The extreme maximum pressure was 1022.9 mb. recorded
on August 25 1967 and was associated with sustained periods of clear
sky, relatively low temperatures and verylight winds. The extreme
minimum pressure of 939.7 mb. was associated with the latter part of
a violent storm and was recorded on September 4 1966.

As a generalisation only, months with low pressure were months
with high winds and months with high pressure were months with low

winds and sustained calms (Fig.6).
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WIND
General

Winds at Palmer Station are generally light but persist@ant with
a marked decrease in frequency of occurrence with increase in velocity
class (Fig. 7). They are variable in direction but predominently
northerly. High winds from the north-northwest through north-northeast
are associated with cyclonic storms, while lighter winds occur from
all directions. Rarely are high winds recorded from the southern quad-
rants.

The mean wind speed for the 3S-month period was 3.85 m/sec (7.5
knots) and 1967 had the highest mean annual ﬁind speed of 4.1 m/sec
(8.0 xnots). The mean for 1966 was 3.45 m/sec (6,7 knots) and that
for 1965 was 4.05 m/sec (7.9 knots). The percentage calm in 1965 was
19.4, and in 1966, 11.4, giving an average calm for ‘he 23-month per-
iod of 15.4 percent., Data on calm are not included in the available
1967 record.

The mean monthly wind speed (Fig. 6) ranged from 1.5 m/sec (3.0
knots) in February 1966 to 6.65 m/sec (12.9 knots) in September 1965.
The highest hourly wind speed was 25.75 m/sec (50.1 knots), recorded
on August 19 1965. Peak gust data are not available due to the method
of recording but il is vnlikely that the strongest gusis reached 40
m/sec (approximately 75 knots).

The mean monthly wind speed data show a general tendency toward
lighter winds in summer and high winds during the winter months with

peak values around September., This trend is typical of Antarctic
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coastal stations, caused in part by the influx of summer maritime
air which prevents anticyclonic air from reaching the coastline,
while at Palmer Station, the trend is enhanced by the summer decrease
in cyclonic storm activity. The peak values around September can best
be ascribed to the shifting boundary of regional ses ice, increasing
golar insolation and an intensification of storm activity.

From Burdecki's (1957) summary of wind conditions throughout the
Antarctic‘Peninsula, Palmer Station and vicinity emerge as {ypical
of the central and southern parts with no pronounced anemalies. Wind
sypeeds to the north, generally from Deception Island northwards, how-
ever, exceed those at Palmer Station by 100 pércent or more and prob-
ably result from a higher incidence of storm conditions caused by more
frequent variations in winter pack ice conditions and closer proximity

to the prevailing westerly atmospheric circulation.

Wind Direction - Freouercy and Speed

The percentage frequency of the different wind directions and mean
wind speed for each month of 1965 and 1966 are given below in Part 3
of this Appendix and are shown as wind roses in Figure 8. From the
data available, a detailed discussion of wind direction and speed in
1967 is not possible. The average annual elements of direction and
speed for 1965 and 1965 are summarised below.

Though there were some variations in the prevailing wind direc-
tion from one month to another, the prevalence of wind from the north-
northeast is strongly evident from Figure 8. Notable exceptions are

June 1965, when the prevailing direction was south-southwest, and
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November 1966, when i . was southeast. In both these months however,

winds from the northeast quadrant were more significant.

AVERAGE FREQUENCY () AND MEAN WIND SPEED (m/sec)
AT PALUER STATION, 1965 < 1966

DIR N NNE ©NE ENE E ESE SE  SSE
FREQ 11.0 10,0 5.6 4.8 5.7 4,9 4.4 3.0
SPEED 705 604 501 404 305 206 2'4 203
DIR ' S SSW SW WW W NY  NNW
FREQ 3.3 4.3 4.3 3.0 2.8 3.7 4.8 9.9
SPRED 3.0 3.3 3.4 3.2 2.8 3.4 4d 5.0

The significance of the various wind directions in terms of fre-
quency and speed is shown as vectors in Figure 9. These are the pro-
duct of the frequency and mean speed and are one expression of the
total wind from each direction. These data de-emphasise the isolated
occurrence of high mean wind speed from some directions (for example
the mean wind speed of 7.9 m/sec (15.5 knots) from.the south, in

Septenber 1965, resulted from one occurrence only) but do not suppress

the occurrence of sustained direction, for example, the south-southwest

wind in June 1965 and the south and south-southwest winds in April
1966 which were of significant proportion. However, the occurrence
of these southerly winds is exceptional in this record and the prev-
ailing winds, both in direction and strength, were from the northern
quadrants., In 1965 the prevailing direction was marginally north-

northeast over due north but the strongest wind was from due north.
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In 1966 the prevailing wind, both in strength and direction, was north.
These data point to a very marked relationship between wind dir~
cction and speed with the highest velocity classes between northwest
through northeast but with the greatest frequency of high velocity
classes in the north and north-northeast. This distribution is a
direct reflection of the cyclonic character of the climate and the
dominant effect of storm conditions on the overall wind structure

over Anvers Island.

PRECIPITATION AND CLOUD COVER

Precipitation at Palmer Station

The record of precipitation obtained from Palmer Station is of
doubtful value because of the manifest problems of measuring solid
precipitation but the record indicates that precipitation is high
and ranks with the highest in the Antarctic Peninsula. It occurs in
all months but with the lowest values in the summer monthg when it
occurs frequently as rain and sleet. Snow is the principal form of
winter precipitation but rain and sleet, and one occurrence of hail,
in August 1966, have been recorded in several winter months.

During 1965 (11 months) precipitation at Palmer Station was rec-
orded as 57.1 cm. water; in 1966, 30.1 cm, and in 1967, 30.5 cm. (for
10 months only; data for January and February are not available).
The discrepancy in the 1965 value results from the fact that precip-
itation in that year was obtained from snow stake measurements and

density determinations, because of the total inadequacy of the precip-
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itation gauge. In the following years the record was obtained from a:
more sophisticated, though still inadequate, gauge which it ig estim-
ated, recorded perhaps 50 percent of the actual precipitation. The
1965 value is therefore, regarded as being more representative of
conditions at Palmer Station.

0f the 1,005 days for which the record is available, precipitation
in some form occurred on 633 days or 59.5 percent of the time, The
1965 record is 334 days long with precipitation on 202 days (60.5%).
In 1366 and 1967 the length of the record was 345 days and 306 days
respectively; precipitation occurred on 188 days (54.5%) in 1966 and

on 243 days (79.4%) in 1967.

Cloud Cover

Only daylight observations of cloud cover were posaible and in
1965 and 1966 sky cover was recorded in tenths. In 1967 sky cover
was recorded only as clear, part cloudy or obscured.

A total of 1,592 observations were recorded in 1965. The average
cover during the year was 7.89/10. The least average monthly cover
was 4.36/10 in August but is based on only 80 observations, With a
full complement of observations, the average sky cover inAugust would
have computed to be much less as most of that month was clear. How-
ever, that month wés exceptionai. The greatest monthly average cover
was 9.23/10 in November. The sky was clear with unlimited visibility
on only 8,7% of the observations and was totally obscured on 63,8%
of the observations.

In 1966 a total of 1,774 observations were made and the average
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cover for the year was 3.23/10. The smallest monthly average cover
was 7.,20/10 in February but as this was computed from only a small
nunber of observations, the 7.83/10 sky cover in May is considered as
more representative of the lowest monthly average. The maximum monthly
average was 9,10/10 in October. The sky was clear on 5.1% of the obs-
ervations and totally obscured on 68,8 percent.

Figure 10 is a graphical summary of cloud cover and precipitation
occurrence at Palmer Station between February 1 1965 and December 31
1967. For 1967 the reports of part cloudy have beell arbitrarily plotted

as 5.0/10.

CLIMATE CLASSIFICATION

According to I8ppen's (1936) system of classification, areas in
which the average temperature of the warmest month is over 0 ©C but
below 10 ©C are classified as Tundra Climate (ET), At Palmer Station
the average temperature of the warmest month ranged from 1.3 °C in
December 1967 to 2.3 oC in January 1966. On this basis, the climate
at Palmer Station and immediate vicinity is Tundra.

Directly from the remote temperature record, and considering the
identified local adiabatic lapse rate, the climate of the ice piedmont
ig clagsified as Perpetual Frost (EF), in which the mean daily air

temperature of all montks is below 0 °C.
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APPENDIX I: Part 2

THE METEOROLOGY PROGRAM

Introduction

Normally, direct observation of dry- and wet-buldb temperature,
station pressure and description of cloud cover, sky condition and
current weather were made at 3-hour intervals from 1200 GMT through
03500 GHMT but, because the meteorological program was subordinate to
the glaéiology program, it was occasionallg necessary to place total
reliance on the automatic-recording instruments. As far as posaible,
the thermograph was corrected daily against the dry-bulb thermometer.
Maximum and minimum thermometers were read at 1200 and 0000 GMT (0700
and 1900 local time). The barograph was corrected daily against the

station barometer.

Accurecy of Instrumentation

The barograph had an inherent error of * 0.02 inch Hg. and was
calibrated to 0.02 inch Hg. It could be interpolated to * 0,001 inch
Hg. with a probable reading accuracy of * 0,005 inch Hg. Perhaps the
nost significant error in reading the barograms can be attributed to
shck in the clockwork drive mechanism, which at times caused an error
of * 20 minutes. During a steep rise or fall in pressure, such an error
could correspond to ¥ 0,03 inch Hg.

The Wellace and Tiernan barometer had an inherent error of % 0,03
millibar, was calibrated to 1.0 mb and could be interpolated to * 0,1 mb
with a probable reading accuracy of % 0.3 mb., The barometer was cal-

ibrated against the ship's barometer (USS Edisto) in January 1965 and
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again in January 1966 against the mercurial barometer at the British
station on Argentine Islands. Several weeks of comparative readings
indicated that the barometer had an error of only 0.1 mb, (the reading
accuracy of the scale).

When direct surface observations were made, thermometers were read
to ¥ 0,1 °F, correct to within 0.3 °F. The running record of temperature
on the thermograph was checked daily as far as possible and kept to
within % 1.0 °F, Other errors in the thermograms can be attributed to
glack in the clockwork drive mechanism accounting for an error of % 1,0
°F.

The Lambrecht wind recorder provided a gréph which, on an hourly
basis could be interpolated to * 2%, The wind direction was recorded
to within ¥ 59, The major deficiency in the anemomograms resulted from
occasional mechanical failure which caused the chart to be improperly
advanced so that the record was lost for gome periods.

The rain gauges were useful only during the summer months when
precipitation occurred as rain, Following significant rainfalls, depth
wag read directly in hundredths of an inch, although the reliability
of these measurements as being representative of precipitation at

Palmer Station is questionable.

COMMENTS

Ceiling and Visibility

The meteorological facility was not equipped with a ceiling light

so the cloud bsse could be determined during daylight hgrs only. Even
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at such times the observations had to be made as an estimate by comp-
arison with nearby mountains in the Neumayer Channel area or against
the Cape lonaco promontory. Problems arose when low clouds and fog
formed in the Neumayer Channel and low clouds formed locally over
Cape Monaco and obscured the reference. Local comparison against the
ice piedmont was not possible as the steep grade leading away from the
station leads to an horizon only 4-mile (0.4 km) away.

Observation of ceiling height greater than 5,000 feet (1,525 m.)
was not possible because of lack of reference. Low ceiling, up to
1,500 feet (457 m.) could be determined accurately by virtue of the
experience of the glaciology group, who frequently reached the cloud
bese at known elevations,

The record of visibility is inadequate for tabular compilation.
Visibility however, is generally good at sea level even with ceiling
down to 500 feet (150 m.). The predominant cloud type is stratus (Fig.
11) which does not preclude visibility at sea level except for local

snow squalls and drifting banks of sea fog.

Precipitation

During 1965 the facility was equipped with a standard US Weather
Bureau 8-inch nonrecording rain gauge. During the period mid-Dzscember
to early April, when the bulk of the precipitation occurs as rain, this
ingtrument may have some measure of reliability. At times when precip-
itation occurred as snow, the instrument was virtually useless.

‘To provide precipitation data for Palmer Station in 1965, six gstakes

were set at the foot of Norsel Point ramp and frequently measured to
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snow and rime and ice formation, it is unlikely that the shielded
gauge collected more than 50% of the actual precipitation.
Consequently, the values of precipitation in 1965 given below,
are taken from the 8-inch gauge between February 1 and March 31 only.
All others are from the stake and pit record. All values for 1966 and

1967 are from the shielded gauge.

Station Pressure

The -tables of frequency of pressure for 1965 and 1966 are made up
of 3-hourly recorded values from the barograms. The table of frequency
of pressure in 1967 is compiled from Honkala's data which contained
only daily mean pressure values.

The relationship between pressure in inches and pressure in mill-
ibars has been taken from the compiled tables of the American Practical
Navigator (USNEO), 1962 edition, in which the following basic conversion -

formvla was used:

where

P> Pressure in millibars
B= Height of a column of mercury in millimeters

D : Dengity of mercury (13.5951 g/cm )
g = Standard value of gravity (980.665 cm/sec )

The actual value of gravity at Palmer Station is 982.309 cm/sec2
(Dewart 1971). The difference is not likely to significantly effect
the pressure tables.

Thus the millibar values corresponding to inches are;
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In mb

350.12-30.40 1020-1029
29.83~-30. 11 1010-1019
29.53-29.82 1000-1009
29.23-29.52 990~ 999
28094“"29022 980" 989
28.64~28.93 970~ 979
28435-284673 960~ 969
28,05-28.%4 950- 959
27.75-28.04 940- 949

Mechanical recording of wind

The Lambrecht wind recorder (Fig. 12) is a clockwork-driven inst-
rument which records wind direction and wind run. It does not provide
a record of preveiling wind speed. Figures 13, 14 and 15 show examples
of the type of wind records obtained.

The clockwork drive advances a wax-coated chart which passed ben-
eath two cylindrical drums upon each of which is a helical ridge. One
drum is connected directly to the wind vane and moves in accordance
with it. The gear ratio of 1:1 causes one revolution of the drum for
one yevolution of the wind vane. Pressure acting on the recording drum
causes the helical ridge to wear away the wax coating on the chart
and gives the record of wind direction as a continuous trace.

The second drum, measuring wind run, is connected to the anemom~
eter cups. The gear ratio between the cups end the drum is T.44:1
which, with the given cup dimension, gives one complete revolution
of the drum for each 10,000 meters wind run. As is evident from Fig-
ures 13-15, each single wind run trace represents the passage of 10
kilometers of wind.

The method of reduction of the data charts for compilation of
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13. Lambrecht anemomograph (actual size) showing general nature
of record obtained. Note sudden increase in wind speed at
1400 hrs. and sudden wind shift at 2000 hrs.

Fig.
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Fige. 14. Lambrecht anemomograph (actual size) showing sudden
shift in wind direction at 2000 hrs.
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Fig. 15. Lambrecht anemomograph (actual size) showing direction
indeterminate from 0730-0830 hrs. and wind not blowing

at 2230-2330 hrs. and 0515-0615.
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the tables of wind speed and direction given below, was similar to
that of Kosiba (1964) and employs the accuracy of short-term aver—
ages. The recording of wind speed and direction was synchronous but
because of the manner of recording, speed had to be calculated on

the basis of "total wind" over given time intervals. The total wind
vassage was taken from the wind record at hourly intervals and inter~
preted as the average speed for that hour. By using a specially con-
structed template, the direction of the wind was taken from the chart,
to the nearest 5¢, at each +-hour interval and the mean of these wag
interpreted as the average direction for that hour. Kosiba (1964) has
stressed that the mean values of anemometric ﬁector parameters at 15-
ninate intervals are much more representative than instantaneous
values.

VWhenever posgsible, the instrument was checked each day %o maintain
the maximum degree of accuracy of time on the chart. Such inspection
involved making a tick on the chart with the appropriate time written
in. By using the %hhour-graduated template, it was possible to reduce
the record with time accurate to + hour.

The begimming and end of the ﬁourly wind run occur when the trace
crosses the printed hour line. In determining the value of the wind
run, the intersection of the trace and hour line has been determined
to the nearest 0.1 km, but reading accuracy varied according to wind
gpeed. The chart speced was 10 mm. per hour giving an estimated reading
accuracy of £ 0.1 ¥m for wind pascsage values of 10-40 km/hr (2.8 to

11.1 m/sec), and up to ¥ 0.3 km for higher wind passage values. {ver—
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all, for wind passage values of 10 km/hr (2.8 m/sec) or greater, the
estimated accuracy of the values presented is £ 2%, allowing for an
inaccuracy of reading of * 197 at the beginning and end of the hour.
For values ap to 10 km/hr, reading error increases from * 2% at 10
km/hr to % 20% for 1 km/hr (0.3 m/sec). Technically, the reading error
can amount to as much ag 50% for values less than 1 m/hr, though at |

these very low values the error is probably not particularly meaningful.
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APPENDIX I: Part 3a

DATA TABLES

Tabulated Data for 1965
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TRPERATURE
MONTHLY AVERAGES

AVERAGE AIR TENMPERATURE. (€C)

YEAR 1965
JAN TFEBR FNAR APR MAY JUN JUL AUG SEP OCT NOV  DEC
- 168 201 =2:2 =25 «heT =85 w1065 =40 =TT =¥ol 0,1
Mean: "'3.6
AVERAGES' AND EXTRENES OF MAXIIUNM AND
MINIIUN DATILY AIR TEMPERATURE (€C)
IEAR 1965
JAN FEB NAR APR
DEG DAY DEG DAY DEG DAY DEG DAY
1IAX - - 7o 9 T»9 8 5.5 16
AVG: - 404 496 ~0,1
MIN: - - -2 .O 5‘ "’3 09 31 "9 07 1 5
AVG - “0e3 0.2 ~4.2
HMAY JUN JUL. AUG
DEG DAY DEG DAY DEG DAY DEG DAY
HAX 5,3 30 561 9 4,2 29 3.2 20
AVG -0 ?3 ~2a 1 =51 ~6.8
MIN' ~9.6° 13 ~16,7 19 =26.1 19 24,7 17
AVG 4.7 =T eb =130 -14.3
SEP ogT NOV DEC
DEG DAY DEG DAY DEG DAY DEG DAY
1AX 57 20 302 30 604 24 6;2 30
AVG 0,3 =%.6 1.9 2.3
HIN 20,2 17 =28, 1 3 -13.2 1 5.2 14
MG "‘806 "'1.008 “‘402 "'204
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OBSERVED VALUES OF MAXTIUHM, MINTMUM AND MEAN

DAILY AIR TEIPERATURES (@C)

YEAR 1965
FEBRUARY™
DATE HMAX MIN HEAN. DATE
1 561 0.1 562 15
2 403 "1 01 1e2 16
3 4,2 0.6 1.9 1T
4'- 1:06 "'4‘03‘ 002 f8
5: 6.2 =2.0 246 19
& 7,0 4.0 5.4 20
T 4.9 2.3 3.4 21
8 2.3 "'1.08 000 22
9 T7 0ot 3.8 23
10 4.9 141 362 24
11 4.7 0.9 340 25
12 1.1  =1.6 ~0.2 26
13 3.9 ~1.7 0.4 27
14 4.6 0.9 243 28
HMARCH
DATE MAX  MIN  MEAN DATE
1 365 0.4 1.6 17
2 308 "1 00 1-94' 18
3 546 0.6 2.3 19
4 501 =03 1.9 20
5 3.8 0.5 1.8 21
6 5e5 2.6 4.1 22
7 63 3.2 5.1 25
8 Te9 15 4.7 24
9 Te2 2.2 4.0 25
10 6.Q 2.1 43 26
11 6.6 4ot 5.3 27
12 5.6 0.4 2e1 28
13 6.8 11 4.1 29
14 5.0 0.3 2.6 30
15 1 01 -294 -006 31
16 6.1 =3.3 0.5
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4.9
604
4.

2.9
2.3
4,1
363
57
507
2.9
1.8
304
28
249

1.8

0.1

"1.03
=19

142
"306
"'309
=37
~369




YEAR 1965

DATE

-
CWVO-IANHUWN =

-t
-

Ul

DATE

VHJOAUITH VN -

10
1"
12

14
15
16

MAX

0.8

0.3

17
=267
"'1 e2
"1 07
-1.8
~4 o4
~4e3
=28
=247
-4 .4
-393
"3n1
-1a7
~0e3

LMEAN

-O .1
0.9
-0.8
-307
=34
"’20 6
-4 o2
“701
-7:o 6
"309
=60
-6 00
"5 . 3
=541
~2¢3

-1100

46

APRIL

16
17
18
19

21

23
24
25
26

30

DATE

17
18
19
20
21
22

24
25
26 -

28
29
30
3

HAX

5.5
301
2.3
2.9
348
2.8
2.4
0.6
=001
"202
=263
=244
0.6
2.4
244

~0.6

1.2

1.2
143
05
0.0
4.7
2.8
4.4
0,7

~2¢8
0.4
53
2.0

MIN.

=345
~0.6
=0.8
048
-1 04
"3@1
"'302
-1c8
4ot
"507
~4e2
-4.2
-4 o7
~2.6
=01

=506

HEAN

Tel
1.1

NEAN



YEAR

DATE

DATE

VO-TAUTH VN —=

1965

MAX

1.3
09
466
-4 68
=28

07

136

4.8

5.1

3.0

2.8

0.6
=265
-2e1
-309

MAX
~0e5
~049
~4e5
=82
"901
=9¢3
-698
-700
-506

~11.7
-908
~0.4

0.1

0.4
~0e3
"796

=440
~8e2
,=705
-10.6
-504
"’698
-2;1
=069
=1e7
0.4
=2.1
"501
=569
‘700
~8.8

MIN

=508

=37
=11.2
=10,8
~14.1
“140T
=13.9
=13:9

=13.3

-16&5
=-16.1
“1299

=467

-1.8
-1709
—1704

=163
=343
=549
=740
4.8

-307;

—0.2
209
0.4
1.9
0.2

—1.6'

~4..8
-4 o6

=640

KEAN

-4.4
"595
~6¢9
=30
-Too7
-1105
=81
=10.4
8.6
'1401
=13.0
"509
-262

0.2

“907
“904

JUNE

JULY.

47

29

MAX

=-4.9
-2.2
“109
=12.9
=11.1
~10.1
=133
-4 04
-4 42
-207
0.7
2.0
0.9
2.7
0.4

~6.9
~16.9
~1845
-2Q8
-11.6
'-808
"3;8
~1.1
=204
—1 2.6
=0¢3
2.9
4.2

4.2

0.9

HIN

-8.9
=840
“1304
~16.7
-15.9
-15.8
—16.0
-1‘4.1
-11.6
~11.5
“601
=2.1
-509
-207
‘3;2

MIN

=22,0
=234
=261
-2003

-1901'

~13e4
=15,0
“502
-1397
-T7o7
«-12.8
Aol
-292
-502
~5¢9

NEAN

~6.T

-4.3
649
-T506
-1407
-1204
-1407
~8.3
=748
~5.6
“108
0.4
-208
0.8
~toi

MBAN

—1509
-20.T
=2268
-8l
-1403
“908
-909;
-302
=9.4
-t505
-206
~0.3
0.9
“104
-307



YEAR 1965

DATE MAX
1 =428
2 ~403
3 =9¢3
4; ‘-12'1
5 =14.9
6 =15.4
7 =15.9
8 =10.7
9' "1'0.5

10  =14.9

11 =145

12 ~5.9
13 ~4¢4
14 =49
15 ~5e1
16 =12.4

DATE  IAX

1 "‘1 02
2 “209
3 ~1.8
4 -0.f
5 1e1
6 1.8
T 0.4
8 49
9, "'1 08
10 =262
11 0.9
12 1.3
13 11
14 " te3
15 1.7

MIN

‘707
-11.1
=133
-1 6 ° 2
=209
-20.5
=204
""1 998
~20,0
~21.8
-21.8
""'22;.2

=706

=132
"‘2302

AUGUST

MEAN.

Y
-702
=11.1

—1402

=174
-17T
"‘1707
"'15.2
"'13.5

=177
~15,1
=01
“990
=360
~18.4

JAEAN

=267
~442
"'701
=83
=34

0.3

17
18
19
20
2%
22
23
24
25
26

28
29
30
31

SEPTEMBER.

6ok

-4-'3202
-4.8
“Tod

0.8
"209
"006
‘507

48

DATE

16
17
18
19

21
22
23
24
25
26
27
28
29

HAX
4.8
0.3
207
208
5e7
2.7
1.9
1 Q8
0,3
-1.07
2.4
=09
~4¢9
-503
~T78

"20-‘04'4
144
-599
=0T
1.2
0.4
0.4
~469
’505
=508
=563
“'18 0-2'
"'1 5 06
-8o4
-303

NEAN
"1290
=73
0.9
0.1
2.1
1.0
0.3
0.3
“3.7
—462
=263
=37
~Te5
"900
-900




YEAR 1965

WO U -

‘-896

0.3

KIN

'-1 3.2
~10.4
=12,1
~0,6
~1.8
"'306
=0.4
=01
=56
«8,1
"599
=247
0.3
"207

KEAN

-11.7
~11.0
~6¢3
~0.9
1.3
=09

0 003

Te2
0.8
2062
~209
Ce3
0.6

046

OCTOBER

DATE

17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

NOVENBER

49

DATE
16
17

18
19

21
22
23
24
25
26
27
28
29
30

MAX

1.9
0.7
"202
"3'07
=Te3
“'700
"‘298
-3
0.9
~0.4
0.3
-2eT
0.7
3.2
=33

:

o © o o o o

°©

e 0°' ¢ o o

c>n>¢7-»h;ucc\fsuau1cnx->\xtv
CONNODBPROOVUAOWDOWN

~0.4
~5.4
~4e3
"‘709
«10.1
-11.9
~8e2
""908
=5¢3
"'5.8
=11,1
847
=443
~11.8

MIN

~1.5
=263
=1e7
=408
~1e6
=0.9
~04
=45
=340

"402'

~3et
=4 o2
“'502
"'206

w4 o8



YEAR 1965

DECEMBER

MAX

DATE

HAX MIN MEAN

DATE

MIN: VEAN

— e <t NN N Q 00 e -oVN
o o o.o.o_on/u o.onUooeoos.e
— O = e~ L ol it 2B d

T 9T TTTT

9432714022906267

7)2.103221-573912246

2013524202?01244

. A aad
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PRESSURE
BAROMETRIC PRESSURE (P) (in mb)

YEAR 1965
JAN. FEB MAR APR
(P) DAY (F) DAY (P) DAY (P) DAY
MAX - - 1015.4 28 1014.5 1 1010.8 13
AVG - - 997 .4 981.4 989.9
MIN - - 98462 2 966.2 29 965.1 1
LAY JUN. JUL AUG
(P) DAY (P) DAY (P) DAY (p) DAY
FAZ 1013.6 14 1002,2 1 1017.3 10 1022.0 11
AVG 988,2 984.,0 992.3 994.5
HIN 963.5 27 960.,7 29 955.1 31 959.5 20 |
|
\
SEP 0CT oV DEC. |
(P) DAY (P) DAY (P) DAY - (P) DAY
MAX 1001.6 17 1007.6 12 1005.9 3 1007.2 20
AVG 976.1 977.2 9765 992,8
MIN 952,9 15 952,17 17 952.5 14 976,7 2T
FREQUENCY OF PRESSURE
(by 10 mb)
(P) JAN. FEB IAR APR KAY JUN JUL AUG SEP OCT KOV DEC
1020-1029 - 13
1040-1019 - 14 8 3 17 23 11
1000-1009 - A8 55 55 29 & T Tt 3 1% 1 1T
990- 999 - 136 55 61 46 61 54 60 13 15 13 94
980~ 989 - 25 T1 48 82 89 48 38 61 935 66 106
970- 979 =~ 46 50 56 80 35 22 104 49 T 29
960~ 969 T 17 18 6 10 13 37 46 58
950~ 959 4 5 3 22 32 13
TOTAL. 0B3 223 246 234 248 240 246 23% 230 248 236 246
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CLOUD COVER

TOTAL CLOUD ALOUNT OCCURRENCES BY THNTHS

YEAR 1965
SCALE ™o AVG
0-10 0 1 2 % 4 5 6 7T 8 9 10 0BS COVER
JAT - e e m  m e - - - - - - -
FEB 2 4& 2 4 2 0 3 3 T 8 77 112 8,61
AR M 4 &8 2 &5 1 2 6 8 T 95 148 7.98
ATH 9 1 3 2 T 1 5 T 4 8 8 119 8,28
YAY 88 2 4 4 4 3 2 4 T 5 99 152 T.T9
JUN 14 0 4 5 6 { & 8 10 8 110 170 8.14
JUL 23 16 2 6 0 2 4 4 6 10 101 174 Te ¥7
AUG 3% 2 2 2 1 2 1 4 3 5 22 80 4,36
SEP 1 4 2 T 6 2 1 2 4 9 116 164 8.26
ocT 8 2 3 2 3 4 4 6 10 20 102 164 8,48
OV ¥ * 0 1 5 3 1 4 6 14 124 160 9.29
DEC & 5 1 3 3 0 4 3 7T 25 92 149 8edi

TOTAL 0353 1592

ATHUAL AVERAGE COVER 7,89

CCCURRENCE OF CEILING HEIGHT

(Feet)

HEIGHT JAW TFEB° MAR APR MAY JUN JUL AUG SEP OCT ROV D&EC

0 - 1l 0 0 1 1 4 2 1 4 10 0
100-200 = 8 10 0 4 2 9 1 9 T 2 2
300-400 - T -8 10 3 2 8 0 17 1 7 3
500-900 - 25 5 18 6 23 15 6 24 24 28 20
1000-1900 - 18 20 6 14 24 g 6 21 51 52 36
2000-2900 - 15 2 16 1§ 6 9 4 5 25 27T 22
3000~500C - 13 6 9 16 18 14 10: 6 22 15 25
Over 5000 - 9 6 4 8 8 2 i1 14 T 9 32
Total Obg -~ 90 57 63 63 84 67 40 125 135 146 140
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PRECTPITATION AND FOG

NUMBER OF OBSERVATIONS WITH OCCURRENCE
OF WEATHER

YEAR. 1965
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Rain and Drizzle/

Freezing Rain and - 6 33 ¥ 7T 7T 1t 0 9 0 15 8

Drizzle
Sleet - o ¥ 1+ o 1 0 0 9 % {t o
Snow - 8 11 37T 37 43 47 22 58 45 43 39
Fog and Tece Fog - 12 8 6 0 1t 20 12 2 5 10 8
Blowing and: Drifting

Snow - 0O 0O 0 27 34 10 14 16 11 0 6

NUMBER OF DAYS WITH RAIN AND DRIZZLE/
FREEZING RAIN AND DRIZZLE

JAN FEB: MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
- 6 16 T 5 3 1 0 5 0 6

1

NUMBER OF DAYS WITH SNOW AND SLEET

JAN FEB MAR APR HMAY JUN JUL AUG SEP OCT NOV DEC
- 5 10 17 15 20 18 8 22 18 19 16

TOTAL MONTHLY PRECIPITATION (cm)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
- 4.7 5.3 563 To5  S5el 104 2.2 5.9 4.1 4.4 2.2
' Anmual Total: 57.1

JIND
MEAN MONTHLY WIND SPEED

JAN FEB: MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG

Kts = 54 Gt Te2 8T 11.0 5.7 5.0 12.9 10.0 8.4 6,2 T.9
M/S - 268 4e6 3.7 4.4 5.7 209 2.6 6.8 5,1 4.5 3.2 4.0
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YEAR 1965

THREE-HOURLY OBSERVATIONS OF WIND SPEED (10m) AND TEMPERATURE
GIVING

NUMBER OF OBSERVATIONS WITH OCCURRENCE OF WIND SPEED
AND TELPERATURE

54




TEAR 1965

FEBRUARY’

TELE ©C

405/ 702
1.7/ 4.4
“101/ 106
=3¢8/ =12

TAARCH.

TELUP eC

4.5/ 7.2
1.7/ 4.4
”131/ f.6
-308/ =142

APRTL

TENP €C

1.7/ 4.4
-1-.1/ 1 06
-3'8/ "'1:02
-696/ -509

0.0"205

5
40
62

1

108

0@0"2.5

6
23
22

4
=

0.0"‘2.5

23
22
7./

53

WIND SPEED (m/sec)
26=Te5 To6-12,9

6 9
17 8
10 1
35 18

WIND SPEED (m/sec)
2:6‘705 706’12.9

6 17
24 14
23

53 3

WIND SPEED (m/sec)
2.6""705 706-1'209
4
10: 8
15 2
5 1

34 1

55

1?390 -
1

-]

13-0 -

15300 b

-\

o

TOTAL

21
3

160

TOTAL

37
67
45

153

TOTAL

46

13
104

TENP &F

40/44
35/39
30/34
25/29

TENP @F

40/44
35/39
30/34
25/29

TEMP eF

35/39
30/34
25/29
20/24




YEAR 1965
HAY.

TELP ©C

4.5/ T2
1T/ 4eb
-1.1/ 1.6
“308/ -102
-606/ -309
-904/ “607

JUNE

TENP &C

1.7/ 4.4
~1.1/ 1.6
_308/ -'1 .2
-696/ —309
-904/ “607

“1202/ —905
'1500/‘12-3
-18.7/=1501

JULY

TELP €C

1.7/ 4.4
~1.1/ 1.6
-308/ “1.2
“606/ -309
”904/ “607

~12,2/ =945
=15,0/=12.3
~18.7/=15.1
-21,0/-18.8
-26'6/-2309

0.0-2.5

12

43
20

82

0.,0-245

00-2.5

WIND SPEED (m/sec)
2:6=Te5 To6~12.9 13,0 =

6 6

33 15 6
19 3 1
25 3 L
13 2
97 29 8

WIND SPEED (m/sec)
206“705 706-1209 1300 had

3 6 7
18 17 6
1 21 5
28 12 4
10 3

5

8 1
12 2
95 62 22

WIND SPEZD (m/sec)
2.6—705 7;6"1209 1300 b

3 3
11 12 : 2
16 4 2
8 5
10 2
6 1
3
3
2
62 27 4

56

TOTAL

13
56
66
49
21

206

TOTAL.

16
58
46
56
23
12
14
15
240

TOTAL

26
30
32:
45
46
28
13

10

N

244

TEMP eF

40/44
35/39
30/34
25/29
20/24
15/19

TENP @F

35/39
30/34
25/29
20/24
15/19
10/14
05/09
00/04

TEHP @F

35/39
30/34
25/29
20/24
15/19
10/14
05/09
00/04
~05/01
~10/06
~15/11




YEAR 1965

AUGUST:

TEIP €C

1.7/ 4.4
1.1/ 1.6
=38/ =1,2
~606/ =369
~9edt/ =647

-12e2/ —905
-1500/"1203
—1807/‘-1 501
-21.,0/-18.8

—2398/'“21 o1§

SEPTELBER

TEP eC

445/ T.2
1.7/ 464
-1.1/ 1.6
"308/ -1.2
=566/ =3.9
~9e4/ =647
-1202/ "905
-1500/-12.3
~18,7/=15.1
""21 e0/~18.8

WIND SPEED (m/sec)
706=1249

206"705

VN ==

3|

WIND SPEED (m/sec)
Tie6=12.9

2.6=7.5

1

57

4
16

4

3

]

een;=5050\§§§§

TOTAL TEIP €F

13.0 -
1 5 35/39
2 24 30/34
1 13 25/29
43 20/24
20 15/19
20 10/14
21 05/09
35 00/04
31 -05/01
7 ~10/06
1 ~-15/%1
4 220
TOTAL  TEMP eF
1340 -
1 1 40/44
4 9 35739
18 74 30/34
7 43 25/29
28 20/24
20 15/19
18 10/14
1 05/09
1 00/04
3 ~05701
30 198




YEAR' 1965

OCTOBER
TEIP ©C WIND SPEED (m/sec) TOTAL  TEMP OF
000-205 2‘06"705 7'106"“'1299 1:300 hand '

1.7/ 4.4 2 3 2 7 35/39
=11/ 1.6 3 6 24 4 3T 30/34
~3e8/ =12 6 17 21 5 49 25/29
Tebo6/ =369 20 15 1 1 37 20/24
=94/ «=6,T 19 22 1 42 15/19
=1262/ =945 13 14 : 27 10/14
=15,0/=12.3 22 7 1 30 05/09
=18.7/=15,1 5 7 12 00/04
~21,0/-18,8 2 1 3 ~05/0%
«23.8/=21,.1 -10/06
-2606/“2309 1 1‘ 2 “1 5/1 1
=29¢4/=260T 2 2 -20/16

89 9% - 53 12 248
NOVEMBER
TEMP ©C WIND SPEED (m/sec) TOTAL  TEMP OF
0.0"‘295 206"705 706;'1299 1300 haad

4.5/ 7.2 1 1 40/44

1.7/ 4.4 13 15 7 3 38t 35/39
1.1/ 1.6 40 20 12 15 8T/ 30/ 34
=38/ =1,2 35 12 2 49 25/29
=606/ =39 7 3 10 20/24
~9ed/ =67 3 : 3 15/19
~1262/ 9.5 3 11 1 15 10/14
=15.0/=12.3 3 . . 3 05/09

102 64 22 i8 206
DECEXBER
TEMP €C WIND SPEED (m/sec) TOTAL  TEMP &F
‘ ) 000-2..5 2.6-705 ‘7c6"1209 1360 bl o V . ’

4.5/ T2 1 1 2 40/44

1.7/ 4.4 15 9 13 2 39 35739
=11/ 1.6 88 a4y 17 146 30/34
~3.8/ ~1,2 37 19 2 58 25/29
=6,6/ 3.9 1 1 20/24

141 70 32 3 246
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YEAR 1965

THREE.HOURLY OBSERVATIONS OF WIND SPEED (10m)
GIVING

RUMBER OF OBSERVATIONS WITH OCCURRENCE OF WIND SPEED
AND DIRZCTION
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FEBRUARY 1965

Total
Cbs

d
sec

p

Mean S
Kts

1209“ 16 eS‘ 2001- 2).302“ F‘req
16‘h 2000 214.1 2507 %

9.8“
12,8

8-12 13-18 19-24  25-31 32-38  39-L6 L7-50

-7

0-3

Knete

OO I I T ITNO MM
guonge 8 R

025270900@006680
[ )
h2221111111 [ B Pl

7382|ﬂ0700¢ﬂwnw029u|n47
13
L £ B B A0 WAV o W A VI S VIR QYY) 339“*..

92(;887555(./?.0088506
L]

CALM

~

o~

N o O\
@t~ o
B~~~ My N -~ i

NOND N P00 N o (U QU= Vs

NNE
NE
ENE
ESE
SE
SSE
SSW
SW
WSW
W
WNW
NW
NNW

N

TOTAL 0BS &7~

17

59 I 13

800 1005 505 0.6

11.1

)

2.6

L




MARCH 1965

Total
Obs

n/sec

Mean Speed

12.9- 16.5- 20,1~ 2h-2‘ Freq
16.4 2040 2h.1 25.7 % Kts

9.8~
12.8

T
O O\

2.1‘ hol"
€6

L.O

O-
2.0

m/sec

6-12 13-18 19-2h 25-31  32-38  39<k6 L7-50

L-7

0-3

Knots

256717 3101.&.57
MmN —~ o 0 a

ﬂ71¢ﬁzhu1‘ﬂuvlo‘ﬂununvnv7f1¢AuLu
L] [} L] o
AN IOV N~HHN N O Vo Nt

c77(Ru(/1LAvQazacwnunuﬂv9.1‘nuC/
W N NN 9u1¢:/Lu e o}
[38°Y w0

o;:zozéuogéuoznwgwnuﬂuﬂvQ,QJAV74
0%3;&7\“320 0233).»3

r~
O ~ N
O\ B~ N
Landl= o o I 4 N ~

NN~ ~ N N~

~ o N~ o~ o~

[ N Kaa YoVl o

L A I R Vol Fa R ~ MmN Mo

@moE o= oz o
NWWME%%%SW&WWMWM

11
153

7.2

CALM

237

o 2 =T

TOTAL OBS

11.8 6.8 0.6

15.0

26.1 15.7 16.3




APRIL 1965

Total
Cbs

20.1- 2he2-  Freq Mean Speed
2hel 25.7 % Kts m/sec

1605‘
20,0

1209-
16.4

908"
12.8

647~
907

hol‘
646

241"
L0

0-
2.0

m/sec’

=12 13-18 19-2 25-31 32-38 39-L6 L47=50

L=7

0-3

Knots

H97565h353722106

,oncLuRuﬁierLu1¢?.Q/O.A.NAUAJ
WO NN N NN ™M

82614.8?,959337&&05
JQQmAddIocJo~0n T~
~

‘ULu7LdndnuRuQ/Rvoz7édo/nv0aw
9
m86h5|u32|u26111 wm

o~
o~

- o~ ~

N+ Mo - ~
MmN MO N N~ o~
- - M oA ~

TOTAL OBS ~10L

23.1

CAIM

2.9

3
2.9

11.5

~

21

i3
2.0 12.5 20.2

25

%



MAY 1965

cr
68
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N o
© 2]
Q 42
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63

21

TOTAL (GBS 21L

9.8

CALM

Ly

L9

3.7

Le7

20.6 22,9 20.6 17.7
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JWE 1965

Mean Speed Total

n/sec 0= 2.1~ kol 6.7 98-  12,9- 16,5- 20.1- 2L.2-  Freg

200 LLOO 696 907 12.8 16011 2000 21‘01 2507 % Kts - m/sec %S
Knots 0=-3 L-7 8-12 13-18 19-2L 25-31 32-38 39-L6 1L7-50
N 5 4 S é 8 12.0 16.5 845 28
NNE 2 1 3 L 6 6 1 9.k 19.7 10.1 23
NE 2 2 2 h 3 3 6.9 15.3 7.9 16
ENE L L 3 L 1 2 1 Te7 13.0 6.7 19
E 1 7 1 1 1 Lo7 8.5 L.k 11
ESE 3 6 2 Le7 S.h 2.8 11
SE 1 é 1 2 Lo3 7.6 3.9 10
S3E 2 0.8 2.0 1,0 2
S 1 3 5 5 6.0 10.4 5.3 iy
SSW 3 g 13 9 3 15.9 10.5 Sel 37
SW 5 S 3 1 6.0 10.4 5.3 1L
WSW 1 1 2 1 2.1 12.0 6.2 [
W 3 1 1 1 2.6 8.1 L.2 é
WNW 2 1 1 3 3.0 9.L L.8 7
N 0 0
NNW 1 L 6 Le7 12.3 6.3 11

3. 50 ko L9 22 20 ra CAIM 9.0 21

TOTAL OBS 235

pd 13.2 21.3 17.0 20.8 %k 8.5 0.8



JULY 1965

Total
Cbs

m/sec

Mean Speed

16.5- 20.1- 2L4.2- Freq
20.0 24,1 25.7 % Kts

1209‘
164k

948‘

607‘
907 1208

)Jol‘
6.6

2.1"
4e0

0-
2.0

m/sec

0-3 L-7 8-12 13-18 19-24 25-31 32-38 39-46 L47-50

Knots

O 0 W\ O3 0~ o\ ONO
<9 lmm S AR FARTA P, gV}

(@]
~ ~

029?952130210h12
672h33221h22hh65

7062583057308682

um5976hh27hh78nm

125155769006&77h
h866663122212337

el
~ -
Ao o | ~ o
N — &N N

NN T &N ~ et AN

(S VR VAW o W J SV oV o~ oy N

ND IO MO o N

I I B S -
] ) L -nv..WT
NmmﬁEmssswwwwwwm

15

TOTAL OBS 3BLL

3067

CAIM

27

33

69

0.8 0.8

hol

28.3 13.5 11l.1 10,6

3




AUGUST 1965

m/sec  O- 2e1= Lol- 6.7~ 98~ 12,9~ 16.5- 20.1- 2L.2- Freq Mean Speed Total
2,0 LoD 6,6 9.7 12.8 6.4 20.0 2.1 25.7 4 Kts m/sec (bs
Knots 0-3 L=7 8-12 13-18 19-24 25-31 32-38 39-k6 L7-50
N 3 3 2 1 6 6.8 12.h 6.4 15
NNE 10 6 1 2 7 2 1 13.2 12,0 6.2 29
NE 8 2 1 1 5.4 702 3.7 12
ENE 1 2 i 1 2.3 869 T 5
g E 7 e 1 1 500 haé 2oh 11
E5E 2 3 2.3 Lol 2.1 5
SE L 1.8 L0 2.1 L
SSE 1 1 0.9 3.8 1.9 2
S <1 1 0.9 10.5 S.h 2
SSW 3 1.3 2,0 1.0 3
( S‘I 3 2 1 207 6.9 3.5 6
| WSW 1 1 2 1.8 9.6 ) L
W 2 2 2 207 5.8 3.0 6
| WNW 1 Ools 15.5 8.0 1
i NW 2 i 1.3 11.3 6.1 3
| NNW 3 1 2 2 3 5.0 11.5 5¢9 11
| s 7 IT 3 7 - a T 45,9 CALM 101
: TOTAL OBS ~2720
% 2108 1000 698 5o9 717 009 C.h Ooh




L9

SEPTEMBER 1965

m/sec 0=  2,1- Lel- 6,7=  9.8- 12,9~ 16,5- 20.1- 24.2-  Freq Mean Speed Total
2,0 hoo 606 907 1208 léoh 20,0 Zhol 25‘7 % Kts M/Sec Obs

nots 0=3 L=7 B-12 13-18 19-2L 25231 32-38 39-46 L7-50

N 2 2 3 7 10 2 13.5 22.2  1l.4 26
NNE L 5 3 12 7 7T 6 1 23,k 18.9 907 L5
NE 3 6 L 3 3 1 10.h4 11.7 6.0 20
ENE 2 L 3.1 4e3 202 6
E 3 3 3 1 Se2 6.3 3.5 10
ESE 2 1 1.5 3.2 1.5 3
SE 2 1.0 5.5 2.8 2
SSE 1 0.5 5¢5 2.8 1
S 1 0.5 15.5 8.0 1
SSW 1 1 1.0 8.8 Li.5 2
SW 3 2 3 2 5e2 7.8 L0 10
WSW 1 2 1 2.0 8.9 L6 L
W 1 2 1.5 8.5 Lol 3
WNW 3 2 2.5 5.2 2.7 5
NW L 3 2 1 L 1 7.8 11,6 6.0 15
NNW 1 1 9 10 3 12.5 19.3 9.9 24

2% 33 2z 33 37 1T N z CAIM 7.8 15

TOTAL 0BS 1952
4 13.5 17.2 1l.k 17.2 16.7 10.9 he2 1.0



OCTCBER 1965

Total
Cbs

Mean Speed
n/sec

2L.2- Freq
25.7 % Kts

2001‘
2hel

1605“
20,0

12.9
16.h

907-
12.8

6.7-
9.7

Lel~
645

01‘
o0

2
2.0 L

O-

m/sec

8-12 13-18 19-24 25-31 32-38 39-L46 L47-50

-7

0-3

Knots

0 85D35 5553
Nyt ~ (a k3 Na! ~N

752627609290 2655
877352232 33h3h66

950029.0862583977
70 555 77 8

23 409307903\&9305

~
o~

[V QA oY) r~ ~

oMnn nQ

SPgwnioy o~ [La ¥ Y] N ™M

MINAN - NN N0 N AN NN

N M NSSTH A MO

Tolt

CALM

28

31

L1

N

L9

2L3"

TOTAL OBS

3.3 0.8 0.8

11.5

12,7

20,2 26.3 16.9




69

NOVEMBER 1965

n/sec  O- 2.1~ ULal-  6,o7= Fe8- 12.9- 16,5~ 20.1- 2L.2- Freq Mean Speed Total
2.0 hoO 696 9o 12,8 160)4 20,0 2hol 2507 % Kts m/SQC Obs

Knots 0-3 h=7 8-12 13-18 19-24 25-31 32-38 39-46 L7-50

N L 3 8 7 2 1 12.0 22.7 1.7 25
NNE 1 3 1 3 308 17.2 8.8 8
NE 0 0
ENE 1 0.9 2.0 1.0 1
E 2 5 1 2.8 5.2 2.7 8
ESE 9 7 746 3.5 1.8 16
SE 6 L lie8 3.k 1.7 10
SSE 2 2 1 2.k 3.0 1.5 5
S L 2 2.9 3.2 1.6 6
SSW 2 3 kL ho3 6.7 34 9
Sw 5 2 8 5 9.6 869 L.6 20
WSW 3 2 2.0 " 3.k 1.7 5
W L 2 1 1 3.8 5.6 2.9 8
WNW 5 2 2 h 6.2 7.9 Lol 13
N 5 2 5 1 6.2 10.4 5e3 13
NNW N 1 2 3 1 3 1 742 1L.7 7.6 " 15

T3 32 27 22 0 1L 3 T CALM 22.5 L7

TOTAL OBS 209
% 25.3 15.3 12,9 10.5 4e8 6.7 1.4 0.5



oL

DECEMBER 1965

m/sec  O=  2,1- hLel= 6.7- 98- 12,9~ 16.5~ 20.1- 2Lh.2-  TFreq Mean Speed Total
2.0 h.O 606 907 12.8 160)4 20.0 2).}01 2507 % Kts ln/sec Obs
Knots 0-3 L4=7 8-12 13-18 19-24 25-31 32=-38 39-46 L7-50
N 3 3 3 7 1 1l 1 Te7 13.3 6.8 19
NNE L 3 3 1 1 L9 862 L2 12
NE 2 3 1 2.4 Sols L.8 6
ENE 2 2 2 2 2 Lol 6.2 362 10
E 5 11 1 3 9 11.8 11.0 5.7 29
ESE 9 2 L 2 6.9 59 3.0 17
SSE L 2 2.4 302 1.6 6
S 3 1 1 2.0 Le3 2.2 s
SSW - L 2 7 1 5.7 7.5 3.9 14
S'iI 6 l 2o8 205 103 7
WSW 5 3 302 3.3 107 8
W L 1 2.0 2.7 1.k [
WNW 5 L 1. Lol he2 2.2 10
NW 6 2 2 1 L.5 53 2.7 11
NNW 3 2 2 5 L.9 95 Le9 12
2 - 23 bR 7 : 1 CAIM  25.2 62

Z 28.9 18.3 11,8 9.3 5e3 0.8 O.L

TOTAL ORS 2L6



LL

MEAN: 1965 (Feb-Dec)

m/sec O- 2.1= Lol-  6o7- 9.8= 12,9- 16,5« 20,1- 2Le2- Freq Mean Speed Total
260 hoo 606 907 1208 16.!.( 20,0 22{01 2507 % Kts m/sec Cbs

Knots 0-3 L=-7 8-12 13-18 19-24 25-31 32-38 3%-L6 L7-50
N 30 20 3L L1 LS 39 8 3 1 9.9 16.6 8.5 221
NNE 50 L9 28 37 35 2L 11 2 10.6 13.2 6,8 236
NE Lo 22 27 23 12 8 P 1 1 6.1 10,8 5.6 136
ENE 25 2L 22 23 7 3 1 Le7 9.8 5.0 105
E L9 L5 18 21 13 3 6.7 8.1 L.2 149
ESE 55 29 1 12 1 5.0 55 2.8 in
SE 38 2L L N 1 3.2 L.7 2.4 7
SSE 21 16 4 2 1.9 La? 2.l L3
S 23 15 9 9 2.5 6. 3.3 56
SSW 23 32 29 12 k.3 7.3 3a7 96
SW 35 18 3L 15 1 L& Tels 3.8 103
WSW 21 21 6 10 3 2 2.8 7.8 349 63
W 23 14 11 N 1 2.l 6.0 3.1 53
WNW 25 17 11 12 2 3.0 762 3.7 67
NW 27 ik 28 16 13 2 L.5 9.9 S.1 100
NNW Lo 23 25 L6 35 11 1 8.1 12.5 6ol 181
25 3837 30L 28T 169 92 73 T =z 19.Lh  CAIM L30
TOTAL OBRS 72221

% 23s6 1702 13.7 12.9 706 hol 1.0 0.3 0.1



AVERAGES AND EXTREMES OF MAXTMUM AND
WMINIMUM DAILY AIR TEHPERATURE (0C)

(300 m. Elevation)

FEAR 1965

APR MAY JUN JUL:
DEG DAY DEG- DAY DEG DAY DEG DAY
HAX 2.4 16 3.1 30 1.9 8 0.1 29
AVG o 1 °9 - 209 - 601 had 700
HIN ~18,0 15 -18,8 14 -19.0 19 =31.6 19
AVG: - 79 - 93 ~11.6 ) ~17.1
AUG SEP ocT Kov
DEG. DAY DEG DAY DEG: DAY DEG DAY
m Lo 3.4 1,2’3 201 19 - 102 14 309 25
AVG’ ""1105 Anad 306 had 701 - 004
MlN -27 07 6 —2303 16,17 —30 08 3 -1604 1
AVG -'21 05 —1007 "'1504 - 509

:DEC
DEG DAY

MAX 3,8 5

AVG 0,1

MIF ~11.7 14

AVG - 6.0




OBSERVED VALUES OF MAXIMUM, MINIMUM AND HEAN
DAILY AIR TEMPERATURE. (oC)

(300 m. Elevation)

YEAR: 1965
DATE  NAX
6 1.7
1 1.7
8 463
9 “3e4
10 ""508"
i1 ~f o2
12 =38!
13 ‘500
14 “700
15 =563
16 2.4
17 12
18 0.5
DATE  MAX
1 -200
2 ~204
3 ""1 02'
4 =443
5 ~4e3
6 -4 44
7 ~4o2
8 “706
9 -8,0°
10 -6,7
11 ~To8
12 =8,.9
13 =743
14 ~4.7
15 =348
16 =19

MIN

-12,1
“598
5,9
“904

=147

=15.4
‘501

12,2

“17e2
-1800
=704

=262

=17

MIN

=402
=Te2
=10.7

’1407‘

-14.7
8,9
“1407
“13.4
-1509
=967
-1604
-1607
<173
~18.8
—507
-4.9

=546
-309
“508:
bt
408
“708

40T

’609
-1200
‘12.2

-0.6

0ot

«0,7

—'2 .8

APRIL

HAY

13

DATE.

19
20
21

22
23
24
25
26

28

DATE.

17
18
19

21
22
23
24
25
26

28

30
3

1.2
1.4
1.0
=0.2
"~‘1 .8

2o

4T
"304
“305
=22
=02
062

=20
-0.2
0.4
~0,1
=le3
-1Q4
2,0
0.8
1e4
=207
~0e4
=53
=249
31
‘101

HIN.

-2§2
=306
*700
=746
-449
=78
=10,0
“704

-5,2
=Te2
”3077

-301

~0oT
=0.1
~2.4
=440
-303
47
4 08
=692
"500
~4oT
”206
-2;2

-4.1
-101
=0.6
-to1
=643
‘2.8
0.2
~0,.8
-101
-4ot
-501
~Te4
=TT
o e
=740




YEAR 1965

DATE MAX
1 ""208
2 -
3 -
45 "’906;’
5: =802
6 =508
1 =27
8 1.9
9 -

1o -

11 -

12 -

13 -
14 ~4o3
15 =67

DATE HAX
1 "Soo
2, "'501
3 "7.0
4 ~10.8
5 ‘1100
6 =141
7 =8.3
8 =79
9 "’704

10 ~-14.1
14 -13.2

12 -2.9

13 ~2.9

14 =1.5

15 "2.4

16 =11.7

HIN
"1.‘301

=12.8
""9 08
=10.6
=5e3
=267

~11e4
=142

MIN

-1i4°0
~17.1
~19.2
«19.3
-21.4
=231
=215
"‘21I08
“‘1 9.6
=21.3
=212
=21.4

568

~3.4
"’1908
“‘2000

IT QN
"502

=11.3
-869
-861
"'304
0.9

6,8
“902

NEAN.

-6‘)8
"1 1101:
~12.7
~12.9
~16,.5
"1905

-9.9
"'1409
-1807
-16.6
-11 01

=4 o8

-202
"1302
"'1 305

JUNE

JULY

14

DATE

16

LA
18
19
20
21

22
23
24
25
26

28
29
30

DATE.

17
18
19
20
21
22
23
24
25
26
27

31

MAX

=863
=41

—'308‘

{58
-1 3 ® 1

~13.0°

=15.3
=647
=67
"'702

-2.4
0,8

"'2'.. 2
~0.4
"296

MAX

-1 0‘¢ 11

"'12.2
~4e5
=113
-1107
4.8
=33
=545
=15.3
-202
~1e1
0.1
~0e5
=4 .8

MIN:

-1.006
"“9 04
"'19 oo
~1849
=153
=174
=160
-12,9
8.4
=59
‘“1"202
-‘6-.1-
-5¢7

MEAN

=9e5
=545
"’9 06
=18.1
«17,2
=16.5
-11.0
~9.9
=105
=408
-201
=644
=249
-4 o2

HEAN

"’26 92
"‘7 06
=13.9
=12.T
"‘503
—1 1 01
=17.1
"’3 09
"‘3 06
"202
"309
~644




YEAR 1965

DATE  MAX
1 -
2 -
3 -
4 2066
5 =19.3
6 "1_401
7 =173
8 =114
9 =127

i0 =163

1" =19.7

12 865

13 «d o6

14 ~4.4

15 b o8

16 ~13.4

DATE MAX
1 =2e7
2 '-5.0
3 =400
4 =546
5 -107
6 ”1.7
1 =267
8 ~6e5
9 -4 .8

10 =540

it =204

12 -1.7
13 =17
14 -

15 -

MIN

‘909
-8o7
-13.9
—1604
5.0
-263
~18,3
—2301
=10.6
-1709

=5eT"

"'208
“208

AUGUST
MEAN DATE HAX
- 17 ~904
- 18 =93
- 19 ~5e3
=226 20 -
=236 21 -
-2261 22 -
-2104 23 -
-1804 24 -
-1601 25 -
=222 26 -
=228 27 -
=1545 28 -
=546 29 ~14.3
=93 30 =68
=14.4 31 o6
~17e4
SEPTEMBER
HEAN DATE MAX
-5.4 16 -
=6,8 17 -
=104 19 2.1
~304 20 -1.1
=262 21 0.4
~10,1 22 =146
-14.4 23 =262
-7e2 24 d el
=100 25 =446
“3.1 26 —468
"203 27 -308
=202 28 ~8,9
- 29 “909
- 30 -8e4

MIN

=20.8

=20,2

«19,2

-18.4
«18.3
~8o6

MIN

-1.9
=Te2
-4 .4
=10.4
12,7
~8.5
-11.8
“901
8.1
“908
=1604
~19.7
=19.,8

MEAN

“$503
"1 308

)
(Vo]
[ ]
-t

=163
=106
5,2

MEAN

-1e4
=362
-208
=402
-509
-4 62
“707
-706
~6.4
8.0
—1201
-14.2




YEAR 1965

DATE.

\O D=2 VTP LR =

DATE

O O~IAGTP VN -

hAX

"‘1 301
"'701
=17.7
=113
-10,5
=12,1
-1 390
~13.4
"‘607
"303
=302
4,1
17
-1 .2

~0e3
0,7
=203
=33
"302
"‘207
"'208
-f,3
-2.2
‘306
~0,7

HIN

-1809
"'2501
=30.8
=19.4
=211
=21.1
=1842
-20,8
=13.6
=65
“1’706
~20 o4
44

NIN

=164
““203
=33
=309
=368
~4.5
=405
=35+9
=49
"900
=10.4

-16.,2

~14.9
=247
-1 603
=13.2
~16.4
=-15.9
=17.4
"'998
"'700
=47
-8.9
"‘704
=269

MEAN

=17
-1e7
~-249
=367
"307
=209
“306
=245
=35
=69
=7e2

OCTOBER

NOVZELMBER

76

20
21
22
23

25
26

29
30°
31

16
17
18
19
20
21
22

24
25
26
27

=13
047

MIN

~10.7
-1‘3 02
14,2
2146
"‘1 304;
=176

=70

- =10.4

"16.1
=409
56T

~13.9

OMIN

~2,2
-4.4
-11006
=309
"‘300
—201
=57
~Je5
=58
~Te3
"702
"907
=640
=77

HEAN

"'9041
"'1 201.
—1301

"'i306

=8,8
«8¢9
=447
-'6 06
=207
=508
~11.5

=~0.9
-2'02
-207
=1e3
‘“1 a2'
067
-1.7
-1 03
-3.1
-4.8
"'506
-447
=41
"50‘




YEAR 1965

DATE

- —h -
N= OO O-JANLANN -

1

-
\S,

16

-l ol
oy

MAX

"103
“301
=0 .8
002
3.8
1.1
0.6
0.0
-1.2
2,8
0.3
“201
"’006
0.7
-0.6
2.9

%.2
5,7
=449
-4 .4
=3.2
8,1
—700
=567
~5e4
“504
=Te3
=35
“502
-11.7
~4.9
6,2

—307
“500
“301
“'1 68
_206
4.6
=409
"306
”308
=206
“397
“501
”308
“596
=18
-291

7

DECEMBER
DATE: HAX
17 202
1 0.9
19 =201
20' "'202
2f 004
22 =242
25 260
24 ~0.4
25 1o
26 =202
27 0.3
28 “106
29 2.9
30 1.5
31 0.7

=844
4T
“608
'509
~8.4
=6.6
~4¢3
-¢-4
=409
"'501
=41
"303
=87
-1e3
-7

“303
=3e3
=465
~47
=4 ,0
=309
-1.9
=360
-3.1
“307
~203
=2o7
=1e7
=0,8
=0,T




APPENDIX I: Part 3b

DATA TABLES

Tabulated Data for 1966

18




TEMPERATURE
MONTHLY. AVERAGES
AVERAGE AIR TEMPERATURE (@C)

TEAR 1966
JAN- FEB MAR APR MAY JUN JUL AUG SEP OCT ©NOV DEC
A X |
203 0.5 0'-\00 '='203 “'403 "'506 "1308 "9.0,6 "‘705 "'405 "1"@3 0‘04
Mean: «3,8
AVERAGES' AND EXTRENMES OF MAXTIUM AND
MININUM DAILY AIR TEMPERATURE (€C)

YEAR 1966

JAN FEB: HAR APR

DEG: DAY DEG DAY DEG DAY DEG DAY

HAX 6,7 30 6.1 12 6.7 7 Te4 1
AVG 4.3 2.7 243 ~0.1
MIN -2,3 7 -4,2 25 5.7 19 -10.1 23
AYG n0,5 -'1 03 "‘2.0 —465

HAY JuN JUL AUG: |

_ DEG DAY DEG" DAY DEG DAY DEG DAY |

MAX 3,4 5 2.8 2t 2.6 30 2,3 6
AVG P =343 "'906 ~3a7
NIN -12.3 1 -14.1 15 ~29.5 16 -28,4 1T
AVG 6,7 -84 ~19.0 ~14.9

SEP ocT: NOV DEC

DEG DAY DEG DAY DEG DAY DEG DAY

MAX 3,2 26 5.6 25 9.0 22 5.9 20
AVG —3.4 ”009 2.9 206
WMIN =270 1 8 -22 07 6 "’1005 6 ""7 .4 12
AVG ~12.1 862 =462 =21

79




OBSERVED VALUES OF MAXIMUNM, MININMUM AND MEAN
DAILY AIR TEMPERATURE (@C)

YEAR 1966

JANUARY

DATE MAX MIN MEAN

1 403 204 3¢0
2 405 1:08 304
3 4o6 =01 246
& 57 0.0 2.7
5 2,6 =08 1.0
6 203 "'1‘08 -‘0.5
7 169 “'203 0:1
8 1.8 =18 0.0
9 6.4 363 4.9
30 67 33 446
31 6ot 265 4.1
FEBRUARY
DATE FAX  MIN  MEAN DATE MAX  MIN  MBAW
1 207 "'102 0.8 15 306 “0.6 007
2 101 “309 "1 05 16 301 "'008 0:8
3 39 =15 1.0 7 2.8  =1,7 0.5
4 503 =lel 15 18 303 =262 09
5 5,0 =0e6 262 19 1ol =Tl =044
6 303 "1509 006 20 0o6 -1 97 “008
7 2.8 =0.6 0.9 21 0.0 =36 =165
8 104 "1‘01 000 22 295 ""1 04 01»3‘
9 2.2 040 0.8 23 0.8 =2,5  =0.6
10 301 003 1e1 24 107 "'208 "‘1 01:
11 2.8 0.0 140 25 Tl =442 1,8
12 6e1 1.7 3.8 26 0.6 =1.9 =10
13 4.7 006 209 27 1;4 "202 —0¢8
14 404 006 204 28 208 -1Ao4 0;1

80




DATE, MAX
1 20
2 3
3 4
4 4.2
5 5ol
6 3.2
T 6.7
8 4.0
9 141

10 1.9

11 4.8

i2 4.1

13 3.4

14 0.5

15 0.2

i6 4.2

DATE  MAX
1 Tod
2 57
3 3.9
4 Te2
5 369
6 5.1
7 6.0
8 404
9 2.1

10 0.3

11 1.1

i2 0.3

13 -0.8

14 ~4.69

4.4

=0.4
~1.1
~0.1

Tet

1eT

0.6
=17
0.5
"'1 92
=1.4
0.7

1ol
~0e1
=2oT
-206
-1.8

MIN
Tel

& ®
DN -

oboodbl
o o o °

]
NQOOO—=W N =0 0!

LI |
-4~1‘J!:~\;1\N-—!—~

1
®

°

Eg

e a o o e o 6 0 & & o o
VIVTOOAANDWND O @ == O~

o ©

HARCH!

81

DATE

17
18
19
20
21
22
23
24
25
26
27
28
29
30
3

DATE

17
18
19
20
21
22
23
24
25
26
27
28
29
30

MAX

4.8
067
0.6

HAX.

~5e4
<640
=644
=] ¥
-0,83

0.6
~4 06
“’2 .8
-’251
=0.8
"'2 .6
"5 0-2
=38

1e2

HIN

-4 o4
"597
-505
=4od
~4.0
-4 04
=45
-502
“’393
=203
"'590
0.8

0.4
-008

MIN
-8e3
"’908
"'798
-606
~4 o4
"501
~8¢9

-1041
w566

"303-

~6o1
"'702
-600
""708
"'904

HEAN

~5,7
"'702
"‘701
=39
=248
""1 08
406
""50

"”3 07
=2, 1
~4.0
"‘6 .0
-590
"'5«6
"'308




YEAR 1966

DATE  HAX
1 6,2
2 1.3
3 0.7
4 1.7
5 3.4
6 0.1
7 2.9
8 2.8
9 0.6

10 17

1 0.0

i2 =369

13 “7@2
14 ~Te3

15 “308

16 "306

DATE HAX
1 =8:3
2: =369
3 =44
4 ~4e1
5 “308
6 ""502
7 =67
8 =27
9 “203
10 =33
1 ~Tol
12 ~8,6

13 -8.8
14 "953
15 ~Te5

MIN

-12.3
-9o4
-292
-209
=13
=33
“109
“Po1
-443
=5,0
-5¢8
=Te9
=98

-1162
-9 el
”706

MIN

1167
~10.0
"308
-506
~10.1
"1302
""1400
~048
-4 o7
=34
=122
“1304
"1301
=1246
~14.1

MEAN

“9.1
-292
={e1
=144

0.5
=17

1.1

0.5
-2,0
“204
=304
”509
=79
=99

83,

=De)

MEAN.

=103
~665
"508
~4o7
=509
«T26
-1104
~4e2
=503
“508
=3,7
"1005
=10.2
“1006
"‘1136

MAY

82

DATE

17
18
19
20
21
22
23
24
25
26
2T
28
29
30
b

DATE
16
17
18
19
20
21
22
23
24
25
26
27

.28

29

MAX

~4.8
=3e3

=303

~6.0
-395
0.2
=03
“191
~247
=2:3
=265
=4 o4
=4 o7
-4 o7
=647

MAX

-5;7
_406
0.1
0.8
-044
208
18

063

LS
0,7
=0 o4
0.4
‘207
~4.66
“104

MIN

=Te2
“708
642
=10,1
-11.1
=54
-306
-597
-8,6
-5;6
-599
=56.9
=76
“902
”900

-708
"1293
“1203

~6,2

”709

—3c9

"‘1 08

“901
-89

MEAN

=5,8
-504
~5el

=Te2
-85
"'2 08
=243
5.8
=53
-307
403
=53
~6,1

=645
”708

HEAN




=
=

ol
L SWBTIOUHWN -

=3
—te

- ok kb b
[ 2R = CA IV

DATE.

-

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1966

MAX

JAX

¢

@ e o
WA,

[

ornbhibd

HIN

"’6 97

-84
=13.0
=13.3
"'1896
=20,1
=200
-19.6
w2467
“23:1
=254
-18,3
~25,8
=29.5

HIYN

"506
=100
"1801
-10.2

=8.8

~1ed
"‘1302
""2304
”25@6
"‘1809
=246
=234
"‘2300
~14.4
“'12@8
=2269

MEAN.

=39

“707
“'1001
~10,7
=135.1
=179
“’1400
=139
=15.3
-1804

22,3

=208
~20%9
~12,2
“‘26 07

JULY:

AUGUST

83

DATE

17
18
19
20
21
22
23
24
25
26

28

3%

1.1
=0t
"306
=1¢5
~266
1¢5
263
0.2
~6.5
~-10.4
=131
=10.9
"'306
=0.3
"'1 07

MIN

=24 62
-15.4
""25.1
=206
=247
"‘2900
~27e3
=24 46
_1804
"‘1001'

5 =12,2

=135.8
=163
=33
~2eF

"2804-
"'20.1
=189
.'1 2&8

““5‘9&0‘

~8o5
=31
“'702
=12.4
=18,4
"20.2
~18.4
14,4
"536
-4

MEAN

~-18,7
=406
"‘1 501
-13,0
="'2297
=2505
=238
~21.9
=-14.4
~649
=9.4
=To4
"191
=0
-"0¢2

HEAR

"14'o8
B el
~10.8
"‘Sgg
55
-507
0.7
"'306
=Te83
~14,.1
~17.2
~14.9
"‘996
"‘3.1
~5.1




YEAR 1966

DATE

-
—

DATE.

WOV N -

10
11
12
13

15
16

-~
CVE~TIAVTH VN =

MAX

1}
(o Nw)
° o

1
1 UT AN
L

1
. °

LL

L LA

WU UT\N 1 0

* L3 L ] [ ] -]

S RERNCRARY o R-F TR RN

&
o)

HAX

"1 .1
«0.8

0.6

0.6
~5¢5
"604
-1.8

""502-

=11.8
"1 06
2.6
2.0
=11
=02
5ot
"’1.2

MIN

~Te3

—602
"140
-1402
=177
-16,1
=26.4
-271
=13,8
-1607
=15,2
"'1 506
~21 61
"2204

MEAN.

~269

-1 .7

0.3
~0.9
_9 &7
-13.2
~Ted

"'7 06;‘
"’14 ° 2

-10.3
0.2
"’1 03
"'332
"304
"1 1 01‘
-'701

SEPTEMBER

OCTOBER

84

DATE

16
17
18

MAX

-1.0
1.2
0T
0.6
1 °6
246
262

-1.8

=047
267
3.2

~0,1
~8.2
=10.3

“1 06

MIN

-9
5’2,0
~4e3
=443
"'3 04
=17
~5ed
=867
=51
=5,6
"’1'302
=155
=179
=133

HIN

~8¢3
"9 a7
=14.4
-16.6

=42

501

- =103

~b47
=4e3
=40
~4o1
067
~1.8
~4 46

MEA

"'4(09
=0e5
"'203
=203
=1s2
0.6
~0.8
“'507
"302
~0,8
1e2
""5.6
"'1 202
"14.4
‘“7-8

MEAN
41

"'702

~647
=2.6
=31
"‘607

0.5

0.7
=252
"1'99

006

0.9
-2e4




YEAR 1966

DATE. MAX
1 0.2
2 265
3 0.9
4 2.3
5 0.7
6 1.2
7 0.4
8 349
9 4.9

10 =01
11 2.

12 0.7
13 ~0.1

14 =02

15 1.2

DATE  MAX
| 1.2
2 0.5
3 2a7
4 1.6
5 2, 3
6 2,1
7./ 3 ° 4
8 263
9 1.8
10 0.1
11 1.2
12 0.0
13 0.6
14 - 2.5
15 2.3
16 2.4

B

VRN

1
o4&
c o ©

® o
SNV OWNWOD QY= UINOWOAHNVN

] !
\'famwmxo\n\n
4 o ©

!
w
°

MIN

"1 01
"1.98
“'201‘
=5

"'602
=11
"‘1101
"3‘06
-‘202
"307
-6.1:
"7»4-
"208
"'207
"309

—2.4

NOVEMBER

MEAN

~2+6
"'1 02
2.9
=467 -
"'3 ° 1
""'5'00
4 o6
—2.2
P
-4.0
"1 ° 2
~1.9
"3 08
"3‘09
=2e7

DECELBER

85

DATE

16
17
18
19

g
22
23
24
25
2%
27
28
29

DATE

17
18 -
19
20
21
22

.23

25
26
27
28
29
30

MAX

0.7
163

4.3
3¢9
6.4
9.0
4.9
Te9
406

346
3e3
4.9
1‘8

MAX

1.4
33
5.0
509
2.4

106
504
362
366
%0
209
304
369
4.3

MIN

8.8
"'9 09
=13
=4+9
=09

0.0

1ol

0.2

-1.8
2o
1.1

=0.2

"'30 2

"'1 Vo7

MEAN

-3

=406
te2
0.07-':
0.5
2e1
4.2
263
2.5
3.6

1.0
0.5
G.7
~0e2

3,3

D ks et ed e O ot D - O
o ¢ o0 0 o o ©




PRESSURE
BAROMETRIC PRESSURE (P) (in mb)

YEAR 1966
JAN FEB MAR. APR
(P) DAY (P) DAY (P) DAY (P) DAY
MAX 992,2 9 1005.8'° 11 1009.5 1 1007 .6 3
AVG 985.4 991.8 984 .5 988.2
HIN 974.3 20,30 968.,1 14 953.9 17 961.2 2f
MAY JUN JUL AUG:
(P) DAY (P) DAY (BP) DAY (P) DAY
MAX. 1004.2 2% 1013.9 12  1016.1 25 1011.6¢0 20
AVG 585.2 962,0 994 .4 986 ,9
HIN: 9570 2 966,5 23 963,9 15 950,2 15
SEP 0CT. oV DEC
(r) DAY (P) DAY (P) DAY (P) DAY
HAX 1021.8 19 1006.9 27  1009.0 21 1005.4 - 21
AVG 989.8 9861 9937 989.3%
LIN. 9392 4 959.,4. 12 973.9 3 968.,8 12
FREQUENCY OF PRESSURE
(by 10 mb)
(Py JAN FEB MAR APR NAY JUN JUL AUG SEP OCT NOV DEC
1020-1029 12
1010-1019 15 43 4 AT
1000-1009 27 30 32 12 51 40 34 28 40 3T 15
990~ 999 80 106 46 91 88 T2 67 63 40 T8 126 127
980~ 989 8 T7T 8 T4 67 50 61 82 17 53 68 56
970~ 979 79 7 66 23 3% 39 35 45 44 31 9 48
960~ 969 3 1 9 30 10 2 10 35 44 2
950- 959 6 3 10 12 2
940~ 949 5
TOTAL 0BS 243 220 244 229 235 237 248 248 240 248 240

86
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CLOUD COVER

TOTAL CLOUD ALOUNT OCCURRENCES BY TENTHS

IBAR 1966
SCALE : TOT AVG
0-10 0 ¥ 2 ¥ 4 5 6 T 8 9 10 0BS COVER
JAN*® o 1 2 3 3 3 3 3 10 1 30 69 8.10
FEB¥* 1t 7 2 4 0 2 % 3 1 4 48 81 Te20
HAR o 3 £ 2 8 1 6 3 9 11 124 168: 92.02
APR 8 2 2 3 5 8 7 2 6 11 103 153 8039
NAY "M % 1 5 122 6 ¢t 3 4 8 83 135 T.83
JUW "w 2 T 5 3 & 5 2 3 2 115 159 817
JUL tZ 6 12 8 3 & 2 11 2 7 102 169 Te54
AUG* 14 10 3 T 6 % & 5 8 10 131 200 T.97
SEP 5 % 6 5 6 3 2 2 4 8 114 160 8,38
ocT 31 3 2 4 5 4 1 4 3 145 75 9.10
Hov 7 T v 3 3 4& 3 2 3 8 109 151 840
DEC T 7T 2 1 3 1t 1 5 4 6 117 154 8.62

TOTAL OBS 1774

ANNUAL AVERAGE COVER 8,23

¥ As above

OCCURRENCE OF CEILING HEIGHT

Ingufficient date for table compilétion

Kts
M/ 8

WIND
HEBAL I‘.’IOHTHLY' WIND SPEED
JAN FBEB MAR APR HAY JUN JUL AUG SEP OCT KOV DEC AVC
469 3.0 604 Tel 9¢3 8e1 59 89 TeB 8Be4 58 5.0 6.7
2.5 o5 303 366 4T 4ol 3.0 46 40 445 3.0 2.6 36l

87




PRECTPITATION AND FOG

NUMBER OF OBSZRVATIONS WITH OCCURREHNCE OF EATHER

YEAR 1966 %% %
JAN FEB LAR APR HAY JUN JUL AUG SEP OCT HOV DEC

Rain and Drizzle/

Fog and Ice Tog
Blowing and drifting
Snotr

Freezing Rain and 6 5 16 24 + 3 1 3 3 f T 8
Drizzle .
Sleet O O O 1 0 O O 2 0 o O 1
Snow 2 4 30 31 34 40 60 65 34 Ti 35 AT
0 &
o 0

T 1T 6 T 19 20 21 12 13 15
c 1 13 33 13 25 17 13 1+ ©

¥ JAH: Ildissing days 11-28 due personnel changeover:
* FEB: Total of 84 observations only were teken
# AUG: Includes 8 observations per day 6=16 due aircraft activities

NULBER OF DAYS WITH RAIN. AND DRIZZLE/FREFZING RAIN AND DRIZZLE
JAN* TFEB¥* KAR APR MAY JUN JUL AUG*¥ SEP OCT HOV  DEC
3 3 9 13 1 2 1 1 1 1 4 4
NUIBER OF DAYS WITH SKEOW AND SLEET
JAW® FEB* HAR APR HAY JUE JUL  AUGk SEP 0oCT oV  DEC
1 2 20 15 14 7 18 20 17 24 16 15
* Ag above
! Hail + inch diameter at one observation early August 7
TOTAL LIONTHLY PRECIPITATION (cm)

JAII FauB. HMAR APR EAY JUH JUL AUG SEP OCT NOV DsC
- oD 2.8 6.2 1.6 3.1 1o7 241 2¢3 2.6 3.4 2.8

Anmulal Total: 30.1




YEAR 1966

THREE-HOURLY OBSERVATIONS OF WIND SPEED (10m) AND TEMPERATURE
GIVING

NUMBER OF OBSERVATIONS WITH CCCURRENCE OF WIND SPEED
AND TEMPERATURE

89




IEAR 1966

JANUARY:

TEMP eC

4.5/ 762

1.7/ 4.4
-1.1/ 106
"'3.8/ -’1.2

FEBRUARY

TEMP ©C

1.7/ 4.4
~1e1/ 1.6
"'398/ -102

IARCH

TEMP €C.

4.5/ Te2
1.7/ 4.4
"'1 a1/ 1 .6
"308/ -1&2
"'606/ -'309

0.0=2.5
18
33

53

000"'2 [ ] 5

26
55
46

32

WIND SPEED (m/gec)

2:6=T7:5 To6-12,9
5 -4
16 10
fo 1
2:
33 25

WIND SPEED (m/sec)
206-705 7‘6_12’9

2 i
1

3 T

WIND SPEED (m/sec)

206"705; 7.6-1-209
2.
32 15
27 4
25 5
3.
87 24

90

TOTAL

13.0 -

41
31

83

TOTAL

13,0 -
21
34

57

TOTAL

130 =

T3
74

245

n

TEMP eF

40744
35/39
30/34
25/29

TENMP €%

35/39
30/34
25/29

TENP e

40/44
35/39
50/%4
25/29:
20/24




YEAR 1966

APRIL

TEIP @C

4.5/ T.2
1.7 4.4
=11/ 146
"'308/ "'1 92
-696/ -309
~9e4/ =647

HAY

TEMP eC

1.7/ 4.4
1.1/ 1.6
=38/ =1.2
"606/ "’309
=9¢4/ <647

"'1202/ "905

JUNE.

TEMP ©C

"'1Vo1/ 106
"‘308/ -1 02
"‘6a6/ "'309
"'904/ "607

“'1292/ "90‘5‘

~15.0/=12.3

WIND SPESD (m/sec)

Te6=1269

r—.\)-,‘l—‘l\)\_){o‘\ﬂl\?

WIND SPEED (m/sec)

706—1 2,9
1
12
11

1

30

WIND SPEED (m/sec)

000-205 2-6"705
1
10 20
3 30
24 7
34 31
13 13
84 122
0¢0-205 2.6"7;05
2
8 21
21 26
26 50
4 39
3 5
64 141
000-205 206"‘?05
2 6
17 16
55 10
33 9
27 11
3 3
137 55

N

Te6=12.9

tz2
Ih

13.0 -

5

5
1

130 ~

3

5
3

13.0 =

TOTAL

240

TP erF

40/44
35/39
50/34
25/29
20/24
15/19

TEHP &p

35/39:
30/34
25/29
20/24
15/19
10/14

TENP oF

30/34
25/29
20/24
15/19
10/14
05/09




TEAR 1966
JULY

Ty eC

1.7/ 44
"‘101/ 1o6
"'308/ "1v02
"6.6/ "‘309
-'904/ "’607
=122/ =9.5
~15.0/=12.3
=187/~15,1
=21.0/-18.8
~23,8/=21.1
=26¢6/-=23.9
=2904/=26.7

AUGUST

TEMP ©C

1.7/ 4o4
""101/ 1.06
=368/ =12
"'606/ —369
“994/ "607
-’1202/ “'905
-1500/"‘1203
~18,7/=1501
~2160/=18,8
=23.8/=21 1.
“2606/‘“2309
~2904/=267

0 90‘-2'. 5

12
13
16
10°
22
18

101

2:6=T45

WIND SPEED (m/sec)
7.6-1209

WIND SPEED (m/sec)
7.6-‘1 2.9

206"‘795:

4 4
8 6
14 4

8. 2

6 4

2 2

2 1

5 3

T 1

1 1

2
62 28

92

—
=N MO NN —

130 -

—‘N-@-‘NN

13.0 =

- -t D) = D) ON

TOTAL

22
"
11
28
39

19
36
34
21

248

TOTAL

15
31
32
28
21
2T
21
1
12

205;

TEMP eF

35/39
30/34
25/29
20/24
15/19
10/14
05/09
00/04
=05/01
~-10/06
-15/11
~20/16

TEMP @F

35/39
30/34
25/29
20/24:.
15/19
10/14
05/09
00/04
05701
-10/06
~15/11
-20/16




TEAR 1966

SEPTEHBER

TEHP €C

1.7/ 4.4
“t01¢ 1.6
=3.8/ =1.2
606/ =369
~9eld/ 64T

"1202/ -905
~1500/=12,3
=1847/=1541
"2f00/“1808;
«23e8/~21 o1
=2606/=23.9

OCTOBER

TENPD ©C

1.7/ 4.4
1.1/ 1.6
=3e8/ =142
“606/ -309
=94/ =647

"“1202/ "905
=15.0/=12,3
=18,7/=15.1

0.0-2.5

16
27
13
16
12
16

12

WIND SPEED (m/sec)

206-705
1
27

3] -
Nlw ~Wuds-3=o

Te6=1259

- VTV =

WIND SPEED (m/sec)

206“705
3
21
38
14

93

Te6-12,9

3
15
15

1

34

130 -

B = D) -

VAN

13.0 =

e

TOTAL

45
26
30
2t
24
24
19
10

216

TOTAL

11
81
29
23

20

248

TEMP OF

35739
30/34
25/29
20/24
15/19
10/14
05/09
00/04.
~05/01
-10/06
~-15/11

TEMP @3

35/39
30/34
25/29
20/24
15/19
10/14
05/09
00/04




YEAR 1966

NOVEMBER

TEMP oC

703/ 909
4.5/ T2
1.7/ 444
-101/ 1;6
"308/ "'1 02
-606/ —309
~9ed/ =647

DECENBER

TEMP 8C

4.5/ T.2

1.7/ 4ot
=to1/ 1.6
’3;8/ —T.Z
—606/ “309

0.0-2.5

17
50
17
12
144

000-205

31
109

181

WIND SPEED (m/sec)
2:6=T.5 Tob6~-12.9

4
17
20:
18
11

2

72

WIND SPEED (m/sec)
T o6=12,9

206’705
1
10
30
9.
2
52

94

1

12
6
2

21

WLl B

TOTAL. TELP oF

13.0 -
1 1 45/49
5 40/44
2 48 35/39
68 30/34:.
4 25/29
30 20/24
i4 15/19
3 240
TOTAL TEMP eF
13.0 -
1 4 40/44
2 47 35/3%
142 30/34:
47 25/29
8 20/24
3 248




YEAR 1966

THREE.HOURLY OBSERVATIONS OF WIND SPEED (10m)
GIVING

NUMBER OF OBSERVATIOHS WITH OCCURRENCE OF WIND SPEED
: AND DIRECTIOR ) '

95
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JANUARY 1966

m/sec  O=- Mean Speed Total
2,0 Kts m/sec Obs
Kncts 0-3

N L 3 7 6 8.6 1.5 7.5 20
NNE 1 2 L 362 19.L 10.0 8
NE 1 2 2 1 1 2.8 10.0 Sel 7
ENE 2 5 1 2 1 L.k 8.5 Lol 11
E 2 L 2. Le3 2.2 6
ESE 10 8 2 8.1 Le? 2.2 20
SE 16 s 805 2.8 1.l 21
SSE 7 1 1 3.6 3.3 1.7 9
S 8 3 1 L.8 3.5 1.8 12
SS9 6 2 3.6 3.2 1.6 9
SW 8 9 2 TeT L.5 2.3 19
WSW 7 L Lok 3. 1.7 11
W 9 3 1 Se2 E 1.7 13
WNW n 3 1 6.0 3.2 1.6 15
NW 9 2 Lok 2.6 1.3 11
NNW S 1 1 346 6.3 3.2 .9
Jo1- 357 18 1z L7

TOTAL 0BS 2LB

%' L0.7

23.0 6.4



L6

FEBRUARY 1966

n/sec O- 2.1- lhol- 6.7~ 9.8~ 12.9= 16.5- 20.1- 2h4.2- Freq Mean Speed Total
2.0 b.oo 666 9.7 12,8 169]4 20,0 2hol 2507 % Kts m/sec bs

Knots 0-3 L4=7 8-12 13-18 19-2L 25-31 32-38 39-46 L7-50

N 6 1 2 1 2 18.2 642 302 12
NYE 0 o) 0 0
NE 0 0 0 0
ENE 1 1 3.0 6.0 3.1 2
E 0 ) 0 0
ESE 0 0 0 0
SE 1l 1.5 5.5 2.8 1
SSE 1 2 k.S he3 2.2 3
S 6 1 10.6 2. 1.3 7
SSW 0 0
S l 105 2‘00 1-0 1
WSW 1 1 3.0 3.7 1.9 2
W 1 1 3.0 3.7 1.9 2
WNW 5 1 9.1 2. 1.3 6
NW 0 )
NNW 2 1 koS 3.2 1.6 3

2L 79 3 1 2 CALM  L0.9 27

TOTAL GBS ~&&

% 364 1306 LS 1.5 3.0
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MARCH 1566

rfsec 0= Freq Mean Speed Total
2,0 4 Kts m/sec Cos
Knots 0=3 Li=7
N 7 6 11 L 13.9 10,k Se3 3k
NNE 11 12 2 2 11.8 6.5 363 29
NE 7 5 3 1 8.6 9.3 L.8 21
ENE 8 L 1 2 6.1 5.3 2.7 15
E 8 4 2 2 6.5 5.6 2.9 16
ESE L 5 z 2 503 6.6 3.k 13
SE h b 363 307 1.9 8
SSE 2 2 1.6 3.7 1.9 L
S 1 6 1 363 Seb 2.9 8
SSW L L 1 2 LoS 6.l 3.3 11
SW 2 2 1 2 2.8 8.0 Lal 7
WSW 3 3 2.l 307 1.9 6
W 1 0.k 10,0 Sel 1
WNW 1 2 2 2.4 Bel Lh.2 6
N L 5 1 k.5 S5 2.8 11
MNNW 9 L 2 6.5 Lo7 204 16
75 & 30 T 2 15,9 39
TOTAL 0BS 72L5

@ 30.6 2767




66

APRIL 1966

m/sec O~ 2,1- Lol= 6,07~ 98- 12,9« 16,5- 20,1~ 2hL.2- Freq Mean Speed Total
2.0 hoo 696 907 12.8 16.h 20,0 Zhol 2507 % Kts IH/SQC Cbs
Knots 0=3 L-7 8-12 13-18 19-2; 25-31 32-38 39-L6 L7-50
N 6 5 5 7 L 5 1 1 15.0 11.6 6.0 3L
NNE 8 L 1 1 1 L 801 10.4 Sels 19
NE 2 2 1 2.1 560 2.6 5
ENE 3 3 1 3.0 L6 2.L 7
E 1 3 1.7 L6 2.4 L
ESE 3 7 2 5.l S5l 2.8 12
SE 3 3 3 1 3.9 6.l 3.3 9
SSE 5 5 6 6.9 6.1 3.1 1%
S 2 5 15 2 10,3 8.8 Le5 24
SSW 10 10 6 s 1363 6.8 3.5 31
SW 6 h 2 3 6s ! 607 30h 15
WoW 5 1 1 3.0 3.6 1.8 7
W 0 o}
WHW 1 3 2 2.5 11,1 5.7 6
NW 2 L S 2 Seb 8.2 Le2 13
NNW 3 3 10 2 1 8.1 9.2 Le7 19
%9 G0 &0 Z5 & B T T CALM Le7 - 11

TOTAL OBS 232
£ 25.4 25.8 25.8 10.8 2.6 3.9 0oL O.h




MAY 1966

} A m/sec O~ 201~ hLol- 6,7~ 908~ 12,9= 16.5= 20¢l~ 2h.2- Freq Mean Speed Total
2.0 heo 606 907 1208 léoh 20,0 2).}01 2507 % Kts m/sec Qbs

Knots 0-3 L

7 _8-12 13-18 19-2h4 25-31 3238 3?-&6 1750

N 5 7 13 ik b 6 1 2642 13.7 7.0 50
NNE 8 12 15 13 3 2 21.h 10.h 503 53
- NE 5 7 3 2 2 ' 7.7 840 L.l 19
= ENE 3 9 8 3 1 1 1 10.5 10,2 5,2 26
E L 3 3 kL 1 6.0 962 he7 15
{ ESE 2 5 3 1 L.l 7.0 3.7 11
| SE 2 3 3 1 L3 6.9 3¢5 12
! SSE 1 3 1 2.0 507 2.9 1
s L 3 L 2 5e? T3 3.7 13
SSwW 1 6 5 L8 Tl 3.6 12
Sf! 2 2 106 707 hoo h
WSW 1 1 0.8 6.0 301 2
W 1 Ok 2.0 1.0 1
N 1 Cok 2.0 1.0 1
N 1 1 0.8 3.7 1.9 2
NNW 3 5 I 2 5e6 7.5 309 1k
a2 69 &5 2" T o CALM 3.2 8
_ TOTAL 0BS 258

\\fi_; % 16,9 27.8 262 16,9 Lo 3.6 0.8




lol

JUNE 1966

m/sec O= 2.1- Lol- 667- 9.8= 12,9« 16.5= 20.1~= 242~ Freq Mean Speed Total
2.0 h.O 606 97 1208 160’4 20.0 21&01 2507 % Kis m/sec Cbs
Knots 0-3 L=7 8-12 13-18 19-24 25-31 32=-38 39-L46 L7-50
N 13 2 11 5 9 5 2 1966 1706 9.1 h?
NNE 9 13 5 7 1 2 _ 1504 9¢3 L8 37
NE 6 8 5 3 2 1l 1 1008 1000 Sol 26
ENE 6 S 2 Seli Soly 2.8 13
E 3 L 2.9 L0 2.1 7
ESE 5 3 303 3.3 1.7 8
SE 6 245 2,0 1.0 6
SSE 1 L 1 2.5 Se7 2.9 6
S 1 Ool 505 2.8 1
S8W 1 1 0.8 3.8 1.9 2
SW 5 2.1 2,0 160 5
WSW 3 2 2.1 3. 1.7 5
W 2 1 1.2 7.0 3.6 3
WNW 5 2 1 3.3 3.9 2.0 8
Nid 7 2 h 2 1 6.7 703 307 16
NNW 8 1 2 1 1 Sels 10.3 53 13
78 g I8 27 8 T g T CAIM 15.4 37

TOTAL OBRS 240
4 32,5 201 7.5 11.2 343 L6 3.3 1.7




col

JULY 1966

mf/sec  O= 2:1- Lel= 667- 9.8« 12.9- 16.5=- 20.1- 2hL.2- Freq Mean Speed Total
2.0  Lo0 6.5 97 12.8 16,4 20.0 2hel 25.7 p 4 Kts m/sec Obs
¥nots O0=2 L=7 8-12 13-18 19-244 25-31 32=38 39-u6 L7-50
N 7 7 1 1 3 3 9.0 1063 5e3 22
NNE 11 L 2 3 2 L 1 11.0 11.4 5.9 27
NE 6 3 1 1 ko5 Sl 2.8 11
ENE 10 1 2 1 5.7 3.5 1.8 BT
E 12 3 2 649 3.0 1.5 17
ESE 8 L 3 6.1 LeS 2.3 15
SE 6 1 1 1 3.6 L.8 2.5 9
SSE 5 5 1 k.S Le3 242 11
S 7 L Lo5 3.3 1.7 11
SSW L 3 1 3.3 3.1 1,6 8
Sk 3 2 2.0 7e3 3.7 5
WSW 1 2 L 2.8 7.6 369 7
W L 3 2 35 L.9 2.5 9
WNW L 3 1 1 Lol Toli 3.8 10
N 5 2 L 1 Lo9 Teh 3.8 12
NNW 2 6 2 3 1 5.7 10.7 S5 1
$2 3L 29 < 10 G T CAIM  17.5 L3
TOTAL BS 245
;4 37.5 22,0 11.8 2.4 Lol Lel 0.l



€0l

AUGUST 1966

m/sec O~ 201 Lol= 607~ 9e8- 12,9- 16.,5- 20.,1- 24.2- Freq Mean Speed Total

2.0 h.O 606 907 1208 160!.1 20.0 2).&.1 25.7 % Kts m/sec Obs
Knots 0-3 L4-7 B8-12 13-18 19-2L, 25-31 32-38 39-h6 L7=50
N 3 1 1 3 2 1 1 6.9 19.1 9.8 12
NNE ) 1 2 1 507 7.0 365 10
KE b 1 1 1 L0 6ol 3.3 7
ENE ly 1 1 3.h 309 2,0 6
E 5 1 304 265 1.3 6
ESE 3 1 2 3.k Tol 3.5 6
SE ’ 2 5 hoo h.S 203 7
SSE 1 0.5 S.5 2.8 1
S 1 0.5 Ce5 2.8 1
SSW 2 1 L 1 Lob 8.1 Lo2 8
SW 1l 3 6 2 1 7oh 9e3 )-108 13
WSW 1 1 3 y 1 LeD 10.6 Sl 7
W 3 1 2 3ok 52 2.7 6
WHW 1 3 h 2 2 6,9 10,2 5.2 12
N 1 3 3 L L 1 2 10.3 15.8 8.1 ~ 18
NNW 2 1 1 L 3 5 2 10.3 19.7 10.1 18

33 75 T 19 16 5 S T CAIM  20.7 36

TOTAL OBS I7h

% 21,8 1.4 1h.9 10.9 9.2 Le$ 2.9 0.6



Y01

SEPTEMBER 1966

n/sec O- 2el= Lol= 6.7~ 9e8~ 12,9« 16.5= 20,1~ 2L.2- Freq Mean Speed Total
2.0 h.O 6.6 9.7 12.8 16011 20.0 2&01 2507 % Kts Iﬂ/sec QObs
Enots 0-3 L4=7 8-12 13-18 19-24 25-31 32-38 39-L6 L7-50
N 8 9 1 L 1 10,6 6.9 3.5 23
NNE 6 2 3 3 3 2 2 2 10.5 16.3 8.4 23
NE L 2 3 2 1 5.5 11.7 6.0 12
ENE 6 1 1 1 2 1 55 9.5 k.9 12
E 5 2 l 2 1 501 706 309 11
ESE 7 ? Lol 2.8 1.L 9
SE 9 7 3 1 1 1 10.1 TeS 309 22
SSE 3 L 362 L.0 2.1 7
S 2 1 3 2.8 6.5 3.3 6
Ssd 1 2 1 1.8 Se7 2.9 L
SW L L 1 Lol hok 2.3 9
WS‘J 2 1 1 108 ho9 205 h
W by L 2 Lieb 5.0 2.5 10
WNW 3 7 3 6.0 5e7 2.9 13
NW L 6 3 2 1 Tols Y L0 16
NNW 6 6 5 3 2 1 10.6 942 Le? 23
L &0 31 Iz 10 T N ? CAIM 6.0 13

TOTAL CBS Z17
'% 3bhel 27,5 1he3 Tk Leé 362 1.8 0.9




S0l

OCTOBER 1966

n/sec  O- 21~ lol~ 6.7~ 9.8- 12.9~ 16,5« 20.1- 2L.2- Freq Mean Speed Total
2.0 L0 6.6 967 12.8 1664 20.0 2he1 2507 4 Kts m/sec Obs

Knots 0-3 L=7 8-12 13-18 19-24 25-31 32-38 39-46 L7-50

N 8 3 6 3 11 1 13,7 12,2 603 3L
NNE 3 1 1 2 5 8 1 8.5 19,9 10.2 21
NE h 2 1 2 1 Lo0 8.8 Lo5 10
ENE L 2 2 L 1 52 Sols Lo8 13
E L 8 3 1 6.4 6,1 3.1 16
ESE L 2 1 2.8 L.l 2.1 7
SE L 6 1.0 Lol 2.1 10
SSE 7 2 1 L0 3.5 1.8 10
S 3 L 1 302 Sol 2.8 8
SSW 6 3 1 4.0 3.8 1.9 10
S 5 1 2 1 3.6 57 2.9 9
W3W 7 2 3 2 5.6 6.1 3.1 1
W z 6 3 2 1 5.6 8.5 Lok 1L
Wi 2 7 2 1 L8 6.5 3.3 12
Nw 2 & 2 2 Li.8 7.3 3.7 12
NNW 8 18 6 L 3 15.7 Te7 L0 39
73 75 3L 75 21 10 1 CAIM 3.6

Q
TOTAL CBS 248
% 29.)4. 3002 1307 lO.l 8‘.5 hao Ooh




NOVEMBER 1966

Mean Speed Total
m/sec Obs

Kts

Freq
%

1605“ 20.1‘ 2h02‘
20,0 2Ll 25e7

12.9‘
16.L

8-12 13-18 19-2L 25-31 32-38 39-L46 L7-50

Li-7

0-3

Fnots

862Q4\u1b3b8580)~h9
h77h322212311121

h?OSéO?h?SPotzoe—(?

\L,0217..586 2660 01751

05h287m9hhh22327

NN H N ~

N~ MG Ny [aVINY)

S~ Ao RN o B 0a Weo N oVl o I o= J0 0 W oV R Vo

e

22

2L0

902

CALM

TOTAL 0BS

1.2

L.é

22.9 12,5 5.8

L3.7



Lol

DECEMBER 1966

r/sec O- 201- Lol- 6.7~ 9.8~ 12.9- 16.5- 20.1- 24.2- Freq Mean Speed Total
2,0 h.O 606 9.7 1208 16011 20,0 2)401 2507 % Kts m/SGC Cbs
Knots 0-3 L4=7 8-12 13-18 19-2Ly 25-31 32-38 39=46 L7-50
N 5 -2 3 1 1 L8 T03 367 12
NKNE 1 1 2 5 1 3 5e2 16,62 803 13
NE 1 1 S 1 362 9.1 Le7 8
ENE 2 1 1 2 1 2.8 10.2 5.3 7
E L N 2 L.0 5.0 2.6 10
ESE 5 6 1 L8 Lol 203 12
SE 9 7 1 6.8 3.9 2.0 17
SSE 1, 3 6.8 2.6 1.3 17
S 8 2 h.O 207 101-1 10
SSW 11 1 L8 2.3 1.2 12
SW L 5 3.6 369 2.0 9
wsw 11 1 6.l 3.4 1.7 16
W 16 5 2 9¢3 30k 1.7 23
WKW 11 6 1 1 7o Le2 2.2 19
NW 18 3 1 8.9 2.8 1.k 22
NNW 23 6 1 12.1 3,0 1.5 30
3~ 57 7T 0 3 N CALM Lol 11

TOTAL BS ZL8
;4 57.7 23.0 8.5 L.0 1.2 1.2



801

MEAN: 1966 (Jan-Dec)

m/sec Q- 201~ hol" 607" 908‘ 1269~ 16 05" 20,1~ 22102' FI‘eq Mean Speed Total
2.0 L0 6.6 9.7 12.8 16.4 20.0 2L 25.7 % Kts m/sec Cbs
Knots 0-3 L-7 8-12 13-18 19-2; ©25-31 32-38 39-46 L7-50
N 17 52 51 56 L9 28 8 N 1262 12.6 665 325
NNE é5 52 33 L2 24 28 5 3 9.5 11.9 6.1 252
NE L2 33 25 16 il L 1 1 5.1 962 Le7 136
ENE 50 32 22 18 6 2 1 Leo 76 3.9 131
E 55 L2 19 11 2 L.8 5.8 3.0 129
ESE 61 L9 16 5 L.9 Le8 2.5 131
SE 71 58 1.3 )J 1 1 506 h.B 205 lh8
SSE S? lll JJJ ho? h03 2.2 112
S Lg 33 2L 5 ko2 5.4 2.8 111
SSu 53 35 21 8 1 Lk SeE 2.8 118
S L2 3k 20 9. 2 Lo0 6.1 361 107
wWSW 16 2L ik 3 1 363 L.9 265 88
W L7 2g 1k 2 1 3.3 L.8 2.5 " 89
WNW 51 37 18 7 3 1 Lody 5.0 2.6 117
NW 57 35 25 13 6 2 2 5¢2 6.k 3.3 139
NKW 81 57 34 20 12 7 3 1 801 Te3 3.7 215
93 638 353 219 21T KD 2T 9 CALM 11l.L 303
TOTAL 0BS 2651
% 3400 2hel 1367 8.3 o6 2.7 0.8 0.3



AVERAGES. AND BEXTRELES OF HAXINMUM AND
MINIMUi DAILY AIR TEMPERATURE (€C)

YEAR 1966
JAN
DEG. DAY
HAX 7.6 4
AVG 1,2
HIN < 7,0 7
AVG- - 3at
bAY
DEG. DAY
HAX 0,3 5
AVG - 503
MIN. 1861 14
AVG -10.0
SEP
DEG. DAY
HAX 0,0 26
AVG - 503
BIN -24.,4 14
AVG =13,0

(300 m. Elevation)

FEB: HAR
DEG DAY DEG DAY
5.8 5 2.8 1
1 94 had 006'-
-10,0 21 -14.4 19
- 407 - 507
JUN. JUL
DEG. DAY DEG DAY
- 006 21,22 - 101 31
- 4208 "'1 1200
22,2 T ~33.6 16
OCT Hov
DEG- DAY DEG DAY
2.5 25 6.7 22
= 30‘ . 02
=-19.7 16 -16.1 17
-1004 - 6.7

109

APR
DEG DAY
5.0 3
- 202
-18.9 17
- T.8
AUG
DEG DAY
0.6 6
- 506
"'2708 17
DEC
DEG DAY
5.6 27
1.6
"'12.8 112

bt 4.6




OBSERVED VALUES OF MAXINUM, MINIMUM AND HEAN

YEAR 1966
DATE. MAX
1 069
2 1.2
3 1.2
4 T.6
DALRE HAX
1 -
2 -
3 3ol
4 503
5 5.8
T =06
8 1T
9 5¢3
10 1.4
11 Tl
{12 301
13 -
14 -

DAILY AIR TEMPERATURE (eC)

MIN

—1;96
=0,8
~0.9
"“1 05

MIN

0.0
=33
4,2
"503
"'309

"306:

=19
=17
-1 01

0.8

0.5
0.3

0.5

0.8

1.8
0.2
0.3

105

~1.7

2.3
0.2

0.7

~0.2
1.8

(300 m, Elevation)

JANUARY

DATE

0~ onwm

FSBRUARY

DATE

15
16
17
18
19
20
21
22
23
24
25
26
27
28

110

MAX

9 )
(o8
1.9
2.4

MAX

~0.8
265
4,2
-1.9
0.8
"‘1"01
=03
~Te4
0.6
0.6
063
0.8
1.9

MIN

=363
=562
-7 .0
=49

MIN

w208
=44
67
"4 04
"'5 .0
=4 T
=33
-4
“9 07
"'5 08
"’70 5
"'5 .0

"106
""309
-207
4.1

=240
-2e1
-1.7
“‘306
"3 06
=407
‘-2 Q8
"3 08
=50l
=55
-3e7
“"3'09
=248




DATE

- ol adh ol ol b
VIHARUVINSOO~IOI PV -

11

Lhboosba
WA D OV = OV -

369
343
5.0
467
1.7
2.2
4.4

2.5

0.0
"'f’o1
"'006
-1.1
"205
"’708
=78

MIN

=404
-601
"‘0@8
=046
060
=3e1
v "3.1
-2;2
46T
“508
4.4
“OIQG
"232
=5¢3

“306

"1.1
~4.4

-006
-2,8
=547
"'506
=2¢5
"'708
=119
=-11,.1

HEAN

"'298
-2 05
0.8
1.0
0.8
=03
0.0
0.1
-Jed
"302
=08
0.0
0ol
“3 08
-4 ¢9
=165

208
0.4
1.7
2.5
0.0
0.3
1 .8
0.5
~0.8
-5 oo
"‘307
=143
41
"‘9.3
=-9¢3

WARCH

DATE
17

APRIL
DATE

SEEBNRBRURNRBIzIa

i

0,0
407
-39
=404
=20
"306
“3ot
=509
"‘309
=208
"’2 08

2.5

0.0

19

1.4

MIN
"407

"1 1 07‘7

=14.4
=133

-806-'

"708
-8.8
"'1 006
=10.6
~869
=£.9
~10.6
"2.2
-1 o7
-202

HIN

"'1809
=12.2
=94
6.4
«8e1
"'1 508
=175
=111
=563
~8.6
-1 1 [
8.6
"’1 0.6

MEAN

~-19
~6e3
‘5904
~8.5
"‘505
=5¢3
=545
=609
"702
=4 o4
=540
-206
"1104
0.2
~0.,8

MEAN

"1 1 .1
"1103
=10.4
=662
"502
~4.9
=10,8
=8e1
=542
=462
~5.8
=847
-606
=6,8
=547




YEAR 1966

DATE: MAX
1 “904
2 =08
3 =let
4 0,6
5 0.3
6 "‘205
7 0.3
8 0.0
9 =1.7

10 -1 01
11 3.3

i2 -

13 =106

14 "1008

15 =546

16 =309

DATE MAX
1 =111
2 =65,7
3 -
4 -
) -
6 -
7 647
8 ”205
9 "208

10 =53
11 “904

12 -10,6

13 -8.,9

14 ~10,8

15 4.2

MIN

=11e1
=11,1
‘303
b, 1
“309
=57
—Seo
“303
"'907
5ot
5,1

“18.1
«~13.9
-12,2

MIN

~20,0
16,1

"22.2
=702
~843

-1904

=203

=16,1

"'18-3

*1803

MEAN

=10e3
“309
-2.6
=266
1.3
=368
“’1.1
=16
~441
‘305
=41

"1306
=15,1
~8,.8
8.4

MAY

JUNE:

112

DATE
16
17

19
20
21
22
23
24
25
26

28
29

~8e3
=58
‘508
“904
=Ts2
’391
“306
-4 o7
=560
“5@8
=604
-702
~8¢3
=8,9
~9¢4

MAX

=42
=607
=17
-104
"202
=066
=06
“202
=1.9
“202
=262
"'2.2
“5.6
=78
4.4

MIN

~-13563
-13.6
“907
=15.0
"1801
=708

=500

"1 1 01
"'1590
=83
~8,9
9.7
~14.4
-16.7
“11.1

HIN

‘90@
°f6o7
—tsoi
-1101
“1205

=607

609

“607

-4 04

6.7

-7.8

—506

-8.3
-16.1
-11of

“1003
-87
-803

-11.4

-12.0
-503
=44
-8,0
=83,8
=609
=75
=8,2

=103

~11.9
=10,2

MEAN

=Te2

-5;6

wf 2

=562
“202
=446
“332
=30
4,2
4.8
4ol
=647
-11.2
~8o4




YEAR 1966

DATE

DATE

- ah b b b b wh
OV HEAHNN 2O O O-TITAUTDVIN =

KAX

-Seo

=869
-1006
-1202
‘1301
"2003

-8,3
“‘1396
"‘1 1 01
1809
=23e3
"2303
~18.9
«10.8
“1107
=239

HAX
-306

~268
0.6

a‘llllllll

-2

b
®
S

MIN.

8.9
'1107
“’20 98

=2063

=18,0
=267
-2607
=228
"2309
=233
“3208
=30.6
~ZCeb
1849
=278
“3306

MEAN

=604
~1065
-16.9
=133
~18,1
“23c1
=160
=169
=17.2
-21 06
"‘2806
~2703

“27002

“'1 3.1
“'1-'901
=293

=43

’5.2
0.9

=T

"13.8

JULY

AUGUST

113

DATE

17
18
19
20
21
22
23
24
25
26
27
28

30
31

MAX

-11,1
=262
«{.9
8,6

-16,1

"26'4

"‘2208

~-2208

—10e8
=Te5
“708
=14
—2.2
~1.4
-'1 01

=548
=2.8
-9.4
=546
=500
=1¢9
~0.6
=14
=607
-1 4 [ 2
~9.4
"1 5 96
=644
=366
58

MIN

—2705
‘T607
=311
=172
=264
=31.9
-28.9
-30 .0
“2306
‘fO.B
=15.0
-14.4

=2¢8

=67

-39

MIN

'”27.8
~15.6
*?609
-‘1 2.2
-1.301
-13.9

=47

6.7

"'20 .0

"'20 90‘

-23.3
"'2232

"7.5
-11500

"18.0
-509
=1T7,7
=13.1
=243
=294
2604
=264
=17e%
8,7
=642
24
-303
-2, 1

—200¢
~Ba1
=8,9
“701
“5.3
=26
=406
=95

=16.3

=171
=19.3

-12.9
=54

~10.8




DATE

OOIAVTPUN =

MAX

44
=306
“506
=Te5
=846

=Tl

9.2
=8.9
=942
~765
~8.9
-16.1
—1601
=10.6

-2.8
=109
=14
—101
83
567
=503
601
=139
=349
0.6
-1.1
“303
~3¢9
-708
-303

MIN

=142
~1245
”1803
16,1
=214

“904

“1607
=175
‘1904
—1609
«16.1
"2208
24 .4
=208

MIN

=57
“500
-301
~1063
"1609
=178
=f{6e1
=167
“2301
=17.8
=39
“508
8.1
8.9
‘15.0

=19.7

SEPTEMBER

MEAN

=ﬂe2
=To1
=10.5
~11,5
316$3
=8,2

=117
“1107
=13.6
-10.4
117
=207
=207
=-15.8

47
-304
”2.2
~-249
=117
-13.0
-904
-10.3
"’1796
“10.2
“2&1
-4,0
5,0
~6,1
~12.5
8.3

OCTOBER

114

DATE

BBZRRIRINVRITzIa

1AX

”306
“1.1
-'096
0,6
~0.8
4.6
=0.8
=17
=17
=08

0.0
265
=Te5
-705
“101

~4o4
-4 0.4
“309
=349
=31
~5¢3
"2.2
=06

245
~0e3
=0.6
“0.6

1e1

0.8

=14

MIN

‘1T09
”309
“309
“792
5,1
"208
=803

““1.0.6‘

404
=309
“2.8
«183

-1803

=17.8
=119

MIN

=11.1
=12,2
~16.4
=18.3
“5;8
‘708
=194
=7+8
“301
-4 .4

50"

6,7
-107
—303
=53

KEAN
“702
-292
'109
=3e3
-304
1.4
-302
-SOT
“300
-108
-1\.2
w8
=127
"t208
=641

NeEAN

=Te3
=845
-8,.8

4.5

5T
-89
-2.2
~0.8
°1.8
=3e3
-2e5
=004
=0.8
-396



YEAR 1966

DATE

OOV -

DATE

-l
OCWVWRTINAVIH VN =

-k oh
W -

14
15
16

MAX

-2.2
-006
=25
"'202

1T

=11
=51
-'252
=25
=104

0.6

=262
=3e6
=2

=363

~0.6
005
Yod
2.5
-1.4
06
0.6
=lof

0.0

043
1ol
~tic4
~0¢3
0.8
202

0.8

HIN

1,7
4 o4
=8e1

=14 04

=904

"'1298-v

12,2
"601

""10 .0‘.

-1208
"‘506
=5.3
=78

=14.4
«=8e3

3.1
=349

=28
=803
“’506
=5e¢3
-1107
"'12.8
-40.4
5.4

-10.3

"5.6

MEBAN.

“”501

-'2 ¢8-

"'591
"709
“'506
=72
=646
~4e3
=4 46
=59
""208
=45
=58
=562

“506‘

HEAN
=23

NOVEIIBER.

DECEMBER

"‘2.2 .

"291
=2,6
“2;6
"'203
“'1.0
"“302
“301!
«346
=546

-'6‘.1"

"'392
"'302
~4e1
"‘3.1
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DATE

16
17
18
19
21

22
23

25
26

28
30

:

e 6 oo o o

[.d

¢ o o o

°
PV NOUTINNN=P>O N

L]

—“WG\WMN.\J‘}»‘O\#NW-‘*OO

©_ o
-390

5.6
1.9

1.4

=13.3
=161
“301:
“"601
"'2.2
0.0
=003
0.0
=3e3
006
0.6
=17
"'2‘92‘
~506
=3e3

=404
=002
=647
=006
"‘1“04‘
o N if
=28
-1 07
=046
«0¢6
=08
~17
=17
"2.2
"'6.1'

HEAN:

~749
"'702
=07
=049
0.0
17
3ol
19
16
1.4
Te
0.4
0.9
=08
=1e5

MEAN

304
19
"1}04
1.8
0.6
1.0
0.9
1e2
1.2
1.3
~0.3
0ot
«0.4.
2.4



APPENDIX I: Part 3c

DATA TABLES

Tabulated Data for 1967
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THIPERATURE
MONTHLY AVERAGES:
AVERAGE AIR TEMPERATURE (oC)

YEAR 1967

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT ©NOV DEC
002 =0¢1 =062 =10 =54 =4e9 =5,9 =59 =62 48 =13 1.3

Yean: =2,8
AVERAGES AND BXTREMES OF MAXIKUM AND
MINIMUM DAILY AIR TEWPERATURE (°C)
YEAR 1967
JAN. FEB MAR APR
DEG DAY DEG DAY DEG DAY DEG DAY
MAX 5,0 6,7,26 6.7 9 6.1 5 4.4 13,14
AVG 2@2 1 09 1 03 004
an ’“’500 16 "7.2 22 —601 26 -7.2 23
AVG —2.0 ""2.5 "'204 -208
MAY JUN JUL AUG
DEG DAY DEG DAY DEG DAY~ D DAY
MAX 4.4 ¥ 3.3 27 1ol 20 2,2 27,28
AVG -4.0 -206 ~3e1 =3.4
IIN 13,9 27 =17.8 18 =i6o1 6 ~180,3 23
AVG “701; "704' ‘“809 "807
SEP OCT NOV DEC
DEG DAY DEG: DAY DEG: DAY DEG: DAY
MAX 2.8 1t 3.9 19 5.0 20 Toe2 11,19
A;VG ~3.0 ~049 101 3¢5
MIN 21,1 18 ~18,9 6 0.4 14 =44  2,%,4
AVG 9,6 «8,9 =39 s Y

17




OBSERVED VALUES OF MAXILUM, MINIMUM AND MEAN

DAILY AIR TEWPERATURES (@C)

YEAR 1967

JANUARY

MIN  MEAN

MAX

DATE

MIN  MEAW

IAX

DATE.

0
o
°
°
L4
.

7838172933382240
e o6 06 © o e ° °
- [oV] 1)&37}3322;._ w0
L} ] 2R T TS D B B |

33829000106127.26
3322355010&12.12&

NNV EONO ~ NN INY
L L aadil ol B

g
Ll

FEBRUARY

MAX MIN MEAN

DATE

FAX MIN KBAN

DATE

,6344032026672

O DOWOWOUNMNMNSNN P -
C O NSO SR O e |
O Lo Lol o)

1 4 LI T A
NOOUN~OFNDODOOOW
Foossadddtindg !
] .._4__ﬁ.“4

Q34403n¢m_0?0012 !

O~ ~ QKN i

61.8 =N -0V 0 I~ -
@ © ©o © ©o o @ @ o ® o ¢ a

R R AL AR

8267)83211.:000622

22 32324!100 22
__w_-u_ i nw

191667647467)60
13604 —nw4645340

~AMNMTIINO~-DONO «~ Al I «F
Lol ol KR
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MEAN
LIEBAN.

MARCH
MEAN DATE MAX MIN.
APRIL.
JBAN DATE  KAX MIN

LIN

DATE MAX  MIN

TEAR 1967

o ® e o

O O MO
e ® 8 o & o
1110&%.‘_/.,)

060129026168236

O 0 235756 223
4 1_,__._4_

28821723611 9076

® & o [] *
222211—-2~34110010

© O — O 1 <F LN O
CE2Z2RTYRNIRNRNALR

n/hAHw8ﬂ23nloo1ﬂwﬂws722
) *

[9V I 4V o] NN (@] O (@] NN
TrTaTanTeTeye-
446244412608%00
SN S S B QP
44..44_.~nw~_.

616168010043449

nw_&u nw 0100.&.2)443
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YEAR

DATE

=
CWONOWND VN —

i
e

b h b b b
VU P o

DATE.

-
COWOR~TIAWVLUN -

il
N -

13
15

i
.

1967

MAX

MAX

~3e3
0.6
-1.1
-’1.7
-500
‘607
-TQB
_607
-809
=83
-309
-1 07
-To7
~10.6
~6.7

KIN

"'006
=2
=546

-708

-601
-363
—792
=667
-2.2
“590
=849
-11.1
-11.1
-'1006
0e0

HIN

MEAN

262
~0,6
-303
-506
-309
-107
=-3¢3
=39
-1.1
=268
=647
-9:4

—1000
-4 .4
tal

-1.1

MAY

120

DATE
17

19
20
21
22
23
24
25
26
27
28
29

-

31

DATE

16
17
18
19
20
21
22
23
24
25
26

28
29

HAX. MIN
-303 ’6-7
~4ed  =8,9
'500 —809
-590 ~8o9
=4ed =647
-309 -601
=5.0 7.8
—536 -1000
-708 '1000
-904 -12o8

=117 =13.9
~8.9 «13,3
~8.9 ~11.7
*404 —1000
"202 ”404

HAX MIN
~Te2 =8.9
—809 -1702
—404 "1708

0.0 4.4

101 -303

2.2 —303
—1.1 -5;6

06 - =44

1e1 =2.8

2,2 =22

202 =0,6

33 1.1

0.0 6,7

1.7 -3.3

1 07 -‘1 .1

MEAN
-5‘0
“6}7
=667
=67
-5;6
-590
6.1
-] 8
~8.9
-1101
-12,8
_11.1
-1000
-702
3¢5




YEAR

E
b

OWOTAONHWN -

3
td

b b @b =k b b b
AUVTH NN = O

1967

L]

Lokd

LI I |
oéx-qu
¢ o o o

]

OOGC)
°
OOV =2000

L)

1 1 1
(0N = wt b e
e & o o o

b

MEAN

-2 o8
-78:

~8.3
=551
~10.0
-1 309
"'9-4

"'770 2

5.1
"‘20
=22
=01
"'702
~11e1
-10.0
“'2108

"500

JULY

AUGUST

121

DATE
17
18
19
20
21
22
23
24
25
26
27

29
31

DATE

17
18
19
20
21
22
23
24
25
26
27
28

31

a7

MAX
0.6
=1.7

1.1
0.6
0.0
=78
~7.8
=17
0.0
0.0
0.0
0.0
-202
=17

KAX

~444
=11.7
-101
~0.6
—OQG
0.0
"'309
~12.8
~10.0
~4o4
242
262
"i 07
"'202
-2e2

MO

MEAN

"208
"'5.0‘
-2,8
"1.01
~0.6
=349
=100
'-1 O‘O
~5.1
"309
"'590
=208
-309
"'596
"'5.0




YEAR 1967

DATE  HAX
1 0.0
2 "'101
3 "'303
4 =39
5 -8e3
6 =100
7 —1298
8 ~8e¢3
9 "202

10 2.2

11 2.8

12 1.1

13 =242

14 =262

i5 -2e2

DATE  HAXL
1 0.0
2 =2.2
3 =3e3
4 -5.0
5 0.0
6 =11.7
7 ~2e8
8 -101
9 0.0

10 0.6

1 0.0

12 -1e1

13 =1el

14 101

15 1.1

16 =353

HEAN

=17
~8¢3
"702
-1000
~7.8
-15,0
=10.0
=33
"'500
~2.8
-500
=560
5,1

. "1-7

=33
“"708

SEPTEIBER

OCIOEER

122

DATE

16
17
18
19
20
21

22
23
24
25
26
27
28
29
30

DATE

MAX

"‘309
"'208
-1530
=133
161
0.6
0.0
~1e1
- 02
Tel
=0.6
—1.1
-'1 01
=06

"5 00
=89
~164.7
-3.9
0.0
=006
"1307
"3 09
=4 o
=1.1
"'5 06
~Te2
~8¢9
-7 38

MEAN

=t
-0 06

0.6

0.0
""1 07
-‘202
"5 06
"708
-8.9
-8¢9
"'50_6
"202
"2.2
0.6
-2.8




YEAR 1967

NOVEUBER.

MIN  MEAN

LiAX

DATE

BIN MEAN

MAX

DATE

O N~ NN WVOLOLOVONOWW
e .0 [ [ -] L ] o . ° L ] ® ® L ] o
312200002044
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BRI B IR i t
309661263182227”
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NO N 01207)12?224!
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-~ NG BRO~ONO ~ NN <tIn
g g e

DECENMBER

I

R

T
'

NI

o

DATE

VIN IBAT

5 HAX

DATE

629377388882106
023311322222100

16660001101.01.7
..0. .0

—
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i

NMNYMMETTO O qOMN - -
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N ARRO SRR

OO~ NN OGP~
— & NNNNNN

AR SN REIRRA

6031066661822710

34447288Jd260&ﬂ2
4.«!222 o [oNe) od
Y Y YT Y9 TT99eeTg

<SG ON—ONAONUNNN O TN~
442&123323754.,331

NNV~ ONO NN INWY
Ll o R i g
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YEAR 1967

(?)
1014,

998,
978,

MAX
AVG
MIN

(P)

1012,
987.
9€3,

HAX
AVG
MIN

(F)
1013,

985.
954,

MAX
AVG
HIN

(?)

1020-1029
1010-1019
1000-1009
990~ 999
980~ 95
970~ 9792
960~ 969
950- 959
940- 949

TOTAL 0BS

JAN FEB
DAY (P) DAY
9 16 1002.7 18
6 987.7
0 23 967,5 20
MAY” JUN
DAY (P) DAY
7 29 1012,.7 1
4 992,2
8 7 971.2 15
SEP 0CT:
DAY! (P) DAY
4 8 1014.0 16
0 983,0
3 24 955.5 30
FREQUEIICY. OF MEAN DAILY PRESSURE
(by 40 mb)
JAN FEB MAR APR IAY
4 5 2 2
8 2 1 3 2
18 10 4 6 8
1 10 7 8 8
5 8 10 10
1 3 1 1
3
31 28 29 30 31

PRESSURE

BAROMETRIC PRESSURE (P) (in mb)

124

NAR

(P) DAY
1016.1 12
981, 7
953.,6 24

JUL

(P) »nAY
1008.6 16
987.8
960.5 28

oV

(P) DAY
1001.0 7
979.4
963,8 21

JUN. JUL AUG:
f

1 5

7 6 4
T 9 U

9 7 3
6 6 5

3 1

30 31 3t

APR
(P) DAY
996.3 11
981.2
964.4 29
AUG:
(P) DAY
1022.9 25
993.2
943.4 4
DEC
(P) DAY
1000.3 7
989.1
971 .4 5
SEP QC? NOV
2 1
4 6 1
3 7 3
10 6 8
7 8 13
2 3 5
2
3@ 31 30

DEC

14




YEAR 1967

SCALS

1/10

0
1-9
10:

NUZBER OF DAYS WITH RATI AWD

JAN

JAT

JAW

13

JAN

Xis
/s

BY

FEB.

FEB

JAN

CLOUD _COVER

OCCURRENCE OF AVERAGE DAILY CLOUD ALQUNT

5
5
21

EAR
4

AR

12

4.7

FEB AR APR IAAY JUN JUL AUG SEP OCT NOV DEC

09 807 805 1007‘ 8.1 807'1 503
6 4ed 43 5.4 4.7 4.4 2.7

6.0
301

—
A

9.9 10,0 8.5
5.0 5.1 4.3

B LAR APR FHAY JUN JUL AUG SEP OCT

1 0 0 3 3 3 5 0 0
7 6 6 i 2 6 9 3 9
0 25 24 21 25 22 {7 27 22

PRECIPITATION AlD FOG

APR MAY JUN JUL AUG SEP OQCT Nov
6 4 T 5 11 13 T 7
HULBER OF DAYS YWITH SNOT AND SLEET
APR  HAY JUNW  JUL ACG  SEP 00T WOV
21 22 25 26 27 24 28 22
HULEBER O DAYS WITH FOG AD ICE FOG
AFR  HKAY JUH JUL AUG SEP  O0OCT Nov
3 5 6 10 9 13 i2 16
TOTAL IOUTHLY PRECIFITATION (cm)
APR RAY JUN JUL AUG  S8P  0CT Nov
1.9 4.0 568 t«7 3.9 16T 3.6 1.4
Annual Total:

WIID

HEAN LONTHLY WIND SFE3

125

HOV DisC
2 5
-2 T
6 19

DRIZZLE/FRESZING RATHT AND DRIZZLE

DEC
17

t
=
Q

13




AVERAGES ANWD EXTREMES OF MAXINUN AND

MINIMUK DAILY AIR TEMPERATURE (€C)
(300 m. Elevation)

YEAR 1967
APR
DEG DAY
VAX 1,1 14
AVG = 3,1
AVG - 705
AUG
DEG DAY
MAX 0.6 27,28
AVG = 6,4
MIN 23,3 12,23
AVG <146

MAY
DEG DAY
0.0 1
hand 707

-22,2 13,28
-13.7

DEG DAY

0.6 10’11

- 607
~26.7 19
=137

lAX Te2
AVG

HMIN o~
AVG o

126

JUN.
DEG: DAY
1.7 21
"704
-23.3 9,18
-14.2

oCT
DEG DAY
2.2 30
- 306
-12,0

DAY
26,29

2,3

JUL
DEG DAY
- 1.7 1
- 5.3
-12.9
Nov
DEG DAY
1.1 9,20
- 1.7
-15.6 18
- 703




OBSERVED VALUES OF MAXIMUM, MINIMUM AKD MEAN

DAILY AIR TEUPERATURE (eC)
(300: m, Elevation}

YEAR. 1967
APRIL.

DATE MAX MIN MEAN DATE MAX
1 =33 =il 7.2 16 =2.2
2 =50 =14.4 -9.4 17 -1'T
3 "595 "1 309 “9 04 18 ‘-1 97
4 =56 =67 =501 19 2,2
5 -’607 "'8.3 "'702 20 -'303
6 "607 “1303 -10,0"- 21 L 00\
7 "208 "'803 “'506 22 -60
8 =17 =f, “3¢3 25 =To2
9 "298 "506 —309 24' -309

10 =22 =343 =2 o8’ 25 =202

12 ~lel =67 =349 27 =3¢9

13 0s60  =1,1 0.0 28 =17

14 101 248 (o6 29 -006

15 -101 -303 "'202 30 "006

MAY

DATE MAX KIN MEAN DATE HAX
1 0.0 =dod =242 17 “To2
2 5.6 =9.4 =72 18 =8.9
3. "708 ""1 506: n1 1307 19 -9.4
4 Bl =15.6 =10.6 20 ~11,7
5 whod T8 =61 21 =T.8
6 wlel w444 =2.8 22 6.1
7 “3e3 =10.0 =67 23 6,7
8 =343 =11.7 Y 24 10,0
9 "'208 "506 -309 25 =f1 .7

10 =506 303 ~5oT 26 -{2.2

11 "702 -1708 —1'298 27 “15062

12 -17.2 =21 o7 —1904-" 28 —16.1

13 -15 o6 =2262 -1809 29 =i6.1

14 =3e3 «=17.8 =10,6 %0 _5.6

15 =2.2 =33 =28 31 5.6

T =2e2 «=B8e3 =540

MIN

"303
=33
"'303
~4.4

=742

~8.3
"'1 309
=i6,1
"'1309
=139
"3-9
"‘506
=540
""500
"303

"'1:309
=122

=i4 o4

-18,9
-1'500
-?309
"‘1!404
"15702
"'1:5.6
"1‘506

=2046

“22.2

-8.9

MEAN

=208
"20 2
"'2. 2
"'303'
"'590
6. T
=10,0
~11.7
=8.9
=78
~-3e3
=4 .4
=33
-2 08
1T

=10,6:
-10,6
~15.0
-11,1
~10.0
~10.6
""1303‘
=13.3
=13.9
~18¢3
~-19.4
-1809
~11.T
"'702



YEAR 1967

DATE

el
CWR~IAOAUTEL VN

-t b b
PG -

15

DATE

OOTIAAPRUN -

"‘506
"'202
-2.8
“'303
-702
=106
"‘12.8
"’1292
"1303
=111
4.4
~3.3
=33
'-1601
=94

lllllllls

]
N
°
N

-1e7

b
w3

=117
"'5.6
—2.8

MIN

"'"1'006
=94
“‘500
~7.8

=13.9

«20.6

=211

-21 01

=23¢3

"'1I601

"'11 01
"596

=18.3

=217

-,

=
lllllllllg

53
it

=33
=748
=167
"2404
=222
""506

MEAN

“‘708
"’506
"“309
"506
-1006

=156

=167
1647
-18.3
“1;303

"768

=44
"‘-‘1809
=13.3

2.8

-4 o4
=117
'-1 601
~16.7
-12,2

=369

JUNE

JULY

128

16
17
18

20
21
22
23
24
25
26

28

30

DATE

17
18
19
20
21
22
23
24
25
26
27
28

31

"‘303
~44
-4 o4
"2.8
=39
=4.4
~8,9
-11.1
~6,1
"506
=309
"309
~4o4
"‘506
5o

MIN

=117
=20,0
2363

=500

-9.4
"596

]

—15.6

MIN

~15.6

=8,9

=6.7

541
=100
-1708
-18.9
-1’601
=i 309
"'1500
"1 1 01
"11 01
-12.2
"’1'500

MEAN

"1'006
"'1 5.6
"'1'303
4 o4
"702
=363

"1 2.92

=647
-10.0
=647
-4 o4
"‘500
"'702
‘-1'303
«15.0
-1tel
-9.4
"‘9-4
.‘702
"708
=8.9
~10.6




YEAR: 1967

AUGUST
DATE HAX MIN HEAN DATE NMAX MIN KEAN
1 "'208 "'7 .8 “505 17 -803 “1‘7.2 -1!2o8
2 "'303 "'1000 -607 18 - L -
% =3,3 5,0 =39 19 - - -
4 2,2 5.6 =39 20 - - -
5 "'506 "‘8.9 "702 21 [ - -
6 - - - 22 - - -
7 - - - 23 -303 "2303 “1:303
8 =78 «=17.8 =12.8 24 =156 =21,7 18,9
9 «13.9 «20.0 =16.7 25 «12:2 =183 =15,0
10 “11e7 =18,9 =15.0 26 «Qed =15.6 12,2
11 - o - 27 0.6 =14.4 -Te2
i2 5,7 =23.3 =15.0 28 0e6 11,1 =5.6
13 Lo - - 29 -298 -1006 '3607
14 ~10,0 =15.1 =12,8 30 ~4ob =14.4 -9.4
15 "505 “'1292 '-‘803 31 "‘303 -1309 "'803
16 «Te2 =14.4 =10,6
SEPTEMBER
DATE HAX MIN ¥EAN DATE MAX MIN MBAN
1 -268 =51 -4.4 16 IV ~9.4 7.8
2 =5,0 -3,9 -5,7 17 —6¢1 - -
3 =7e2 =13,9 =106 18 =21.1 23,3 22,2
4 "7.2 "'1 1497 "904 19 —1'607 "26 07 -21“7
5 11,1 =14.4 =12.8 20 =500 =20.6 =128
6 -1303 ""1798 ""1“506 21 - - -
7 -17.2 ”2500 "'2006 22 "500 -702 "6.1
8 -10,0 =-25.0 ~17.2 23 =3.9 «8.3 6.1
9 «2,2 =11,1 6.7 24 =50 =11, ~8.3
10 ~0,6 «5,0 ~2.8 25 ~5e6 =15,00 «10,0
11 "006 "303 -1 o7 26 "303 "607 "'5.0
12 "1 .1 "’404 "'2.8 27 -3.9 -1t4.4 -8;9
13 w4 =17,2 =106 28 =5.0: =18.9 =117
14 -y 02 “'1‘6.1 "‘1107 29 —5.0 - -

129




YEAR 1967

DATH

-
CORJOVNE UV N -

- E

-l
WO~ IPWN

-l
-~

-
(SR AN U

HAX

=202
=501
«8¢3
-8.9
=550
=12.8
=849
=78
-2.8
"101
-202
=547
”2.2
060
-1l
=540

1.1
“’202

0.0
«2¢?2
~202
=303
-303
~0.6

17
{7
1ol
=506
=5e1
~4 o4
"506

MIN

“708
=21,1
=189
=18.9
=228
“27o8
"24 04
=100
'-1 2.8

"’9 04
'-1 500
=117
"’1 208

“5 96

=2,8
=30
=343
=5¢0
4.4
=94
=133
8,9
«3e3
=83
~843
=809
=106
=12.8
=-13.3

OCTOBER

MEAN DATE
"‘500 17
=13.3 18
=13.3 19
=139 20
=13,9 21
=206 22
-16,7 23
8,9 24
"708 25
‘55 00 26
8.3 27
-3¢9 28
"’702 29
=2,8 %0
- 31

NOVEMBER

MEAN DATE
=0,6 16
"‘303 17
=107 18
"303 19
=-3e3 20
=601 21
8.3 22
~4.4 23
=~0e6 24
"500 25
-4 .4 26
"702 27
=8e3 28
~8e3 29
=94 30

130

MAX

=17
0.0
0.6
0.0
=17
"'393
"3&3
=33
=94
"‘708
0.0
0.0
"'0¢6
202
"0;6

"2:-8
=39
-708
-1 01
Te7
1ol
0.6
006
~0.6
"'096
~0s6
1.1
0.0
"’202
0.

MIN
"'5 .0

"'1 91
-io7
"'2'8
"'7.8
=12.2
«16.7
"1-309
-17.8
=122
=51
-7 o8
"'506
66T

"’1j0e6;

""1 5.6
"1500
"‘2.2

=Te2

““7.08
"‘208
"3 09
=39
"'1 07
=50
“506
-8.9

MEAN
=3e3

0.0
=066
"'2 02
"’5 06
"'7 08

=11 o7
5.1
"‘208
=309
=17
"*3 03

HEAN

=5,7
“'7.2
"‘11’ .7
"708
0.0
0‘6
"303
=303
"‘1 07
-202
"202
0.0
~2e2
=39
"309




YEAR 1967

DATEH HAX
1 LRy
2 1.7
3 "5‘00
4 "'1 91
5 -'006
6 1.1
7 -1.1
8 -
9 0.0

10 1o

11 2,8

12 03

13 Te7

14 33

15 0.6

16 "'Tc?

MIN

«8,3
~904
=9.4
57
=363
=4.4
“'5 eo

—2.8
"’208
=39
"’202
wiol
=046
=bot
5,7

=363
“‘309
"‘702
"’309
—2o2
1.7
=208

=11
~0.6
"’096
0.6
006
167
-2.8
=39

DECEHBER
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DATE

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

MAX
=006
2,8
560
4.4
242
303
549
3¢9
546
Te2

17
Te2
0,6

2,2

MIN

“309
=303
=006
=06
17
"'202
-1‘01

0.6
-2o8
=343
=17
-2.2
"‘303
-4.4
=4 od

MEAN

"'202
0.0
202
202
046
0.6
1.7
2,2

2.2
107
000\'
2.2
""2.2
=1el




APPENDIX II: Part 1

THE ICE MOVEMENT SURVEY

With the exception of the five stations surrounding Arthur Harbor,
all surface velocities were derived with a traverse-survey technigue.
With this system, once the distance and bearing of one station from
another.are known, its position, relative to the prece_ding station,
can be calculated from the latitudes and departures. A subsequent survey,
using the same system and sequence, gives the change in absolute posit-~
ion of the stations and therefore, absolute ice movement values.

- Previous use of this system has been made in Greenland and Ant-
arctica. In Greenland stations were established using Tellurometer
trilateration from fixed origins and the system aimed at avoiding
entirely the measurement of angles. Except in a few cases where angle
neasurement could not be avoided, the survey reiied entirely on the
speed and high internal accuracy of the Tellurometer system (Hoffman
1960), In 1962-63, Hoffman (Hoffman and others 1964) established a
line of ice movement stations along the northern edge of the Rossy
Ice Shelf, Antarctica, using a variation of this system. In this
case the distance between stations was measured (twice) and the inter-
vening angle was measured, very precisely, with a Kern DKM 3 theod-
olite, graduated on the centesimal system. It was this system that
was used on Anvers Island.

With this technique, the inaccuracies of final position due to
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observational errors are compounded as the survey progresses, Tri-
angular adjustment is not possible so basic observational control

becomes of major importance.

Distance Measurement

Distances were measured in one direction only. At each station
the marker was temporarily removed and the Tellurometer was set up
directly over the hole. Good set-up was assured by the use of a plumb
line and any eccentricity of instrument set-up can be estimated at
about one centimeter.

The coarse transit time was measured at least twice at different
cavity tune settings. Occasionally, if there was some doubt as to the
real value of the reading or if the instruments were behaving errat-
ically, one or two more coarse values were obtained or an "ambiguity"
check was run by moving the master set forward about 3 meters. Fine
readings were made twelve times at increasing cavity tune settings,
beginning at either 1 or 2 or setting 5. The mean of these readings,
coupled with the coarse transit time, was adopted as the final, un-
adjusted total transit time. As the measured distances were relatively
short (less than 4.5 km), the "ground swing" or variation in the
fine values, was accepied only if it varied by less than 4.5 x 10_9 sec.
(USCGS Tellurometer Manual). In isolated cases where it did vary in
excess of this figure, additional fine readings were taken using
every odd number setting on the dial. The total was meaned and taken
as the final value. Nottarp (Lg Hoffman and others 1964) has discussed

the performance of Tellurometers over a snow surface and it is obvious
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in the cases mentioned here, that the ground swing was excessive because
of the relatively large distance being measured (for example, stations
(¢3-G4) Throughout the survey the ground swing usually varied with a

double period.

Angle Measurement

The horizontal angle between forward and back stations was measured
e minimum of six times in full sets, both direct and indirect with
the telescope plunged. The system used by Dorrer (In Hoffman & others
1964) and Dorrer (1970) in which the traverse angle only was measured,
did not give the desired consistency of results. Too large a variation
of angle resulted, probably due to the shorter distances being sighted
(1.5 = 3 km compared with 8 km) and to the coarser graduation of the
theodolite baseplate (sexagesimal).

As full sets were taken, the complementary angle to the traverse
angle was also observed, closures were recorded and errors noted.
After each set had been completed the baseplate of the theodolite vias
rotated 60© to compensate fér any systematic error of baseplate grad-
uvation. Angles were read to the nearest second of arc and further est-
imated to 0.1". Complete sets of angles were accepted only if the
closure error was less than 5" and if the mean closure of the comp-
lete series of sets was less than 5". Occasionally, during very strong
atmospheric refraction, it was necessary to accept a closure error

of 8" in 8 sets.

Reduction of Tellurometer leasurements

The maximum velocity of radio waves in vacuo (Vo) is:
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299,792.5 ¥ 0.4 km/sec *

In atmosphere, the velocity decreases according to the density
of the air through which the wave is propogating and the velocity (V)
is:

V=Y, /n
where n is the refractive index for air,

Index of refraction (n) is a function of air temperature, humidity
and barometric pressure. Ideally. the condition of the whole inter-
vening atmosphere between stations should be knowm but in practice
this is not feasibdle. Consequently, the necessary observations were
made at each end of the méasured line both before and after the meas-
urenent. The means of these readings were taken as representative of
atmospheric conditions during the measurement.

Several formulae are available for the calculation of index of
refraction for air and the following by Essen and Froom (1951) has

been used:

ne 1410° |103.49P+ (0,4958 x 10

T T

6 -17.23) (Pe-000664T P)

where T= absolute temperature in ¢K, P= barometric pressure in mm Hg.
AT &wet bulb depression in € and Pe=saturation water vapor pressure
in mm Hg. This formula is a transposition by Dorrer of the formula
officially adopted by the International Union of Geodesy and Geophysics

(IGGU 1960).

* This value was officially adopted by the International Union
of Geodesy and Geophysica (IGGU 1958)
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Saturation water vapor pressure (Pe) has been taken from the
Smithsonian Meteorological Tables (List 1966) which were computed
from the Goff-Gratch¥® formulation for the saturation water vapor

pressure over pure ice, namely:

Log1oei: ~9,09718| To —3.56654Log10 To H0.876793 | 1-T Log1oeio

71 T To

where ei= saturation water vapor pressure over a plane surface of
pure ordinary water-ice (mb), T= absolute thermdynamic temperature
(9K), To= ice point temperature (273,16 ¢K), eio= saturation pressure
of pure ordinary water-ice at ice point température (List 1966).

The calculation of final slope distances (LF) from the corrected

Tellurometer signal transit times has been made froms

LP=V /2n =127 0,14989625/n
where LZ= corrected Tellurometer signal transit time (sec x 10-9).

Reduction of Angle Measurements

By observing both the traverse angle (the angle to the right from
a backsight on the previous station to the forward station) and its
complement, the observational closure of error was known. For six or
eight sets of angles with a closure error within the specified limits
(5" or 8"), each angle was accepfed and the error applied equally to

the two angular components. The corrected sets were then meaned and

Adopted by Resolution 164, Twelfth Conference of Directors of the
International Meteorological Organisation (Washington 1947).
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accepted as a final value. /

Vertical angles were measured in full sets also, with three sightings
direct and three indirect. All sightings were made to the marker-snow
contact which was more easy to distinguish than the top of the marker.
Simultaneous reciprocal sightings could not be made because the

working group posessed only one theodolite. The mean of the six angle

measurements in each set was taken as the final field value.

Calculation of Coordinates

A "baseline of sight" or originating azimuth was established bet-
ween monuments on Litchfield Island and on Norsel Point. The azimuth
was computed from celestial observations made during 1965. The point
on Litchfield Island is taken as the origin of a rectangular coordinate
system and was assigned coordinates x =10,000.000, y=10,000.000, with
"the x axis parallel to the primary azimuth. From this point the coor-
dinates of all stations were carried forward in meters directly from
the corrected Tellurometer values.

The entire network was surveyed on two occasions, the first in
1965, the second in 1966, Two intermediate surveys of the stations
near Arthur Harbor were also accomplished. Each of the two major
surveys took approximately three months to complete and usually the
distances between stations were measured at different times from the
corresponding angles.

The change of each angle and distance over the time period between
its measurements was reduced to a daily rate then each was set at a

common time or epoch. The first epoch was arbitrarily set at December
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1 1965, the second at December 1 1966.

A SCATRAN program was written* to calculate the coordinates and
surface velocities from the reduced survey data, by the IBM 7094
computer at the Ohio State University, Columbus. Slope distances were
reduced to datum by application of the vertical angles. As mean sea
level is not acéurately ¥nown in this area, the fixed point on Litch-
field Island (elevation 15 meters approximately) has been used as
datun for the reduction of all slope distances. The position of each
station from the prece_ding one was then calculated by sine and cosine
functiong. The final printout gives coordinates x, y and z for each
epoch, &bsolute vertical and horizontal moveﬁent and direction of
mpvement based on the primary azimuth (Az S.=0) between Litchfield
Island and Norsel Point. The coordinates are shown in Table XVIII in

the maein text of this thesis.

Agsessment of Accuracy of the Surveys

Maximum observaticnal control was imposed during the surveys
because errors are compounded as a traverse line progresses and
because triangular adjusiment is not possible.

However, one check of accuracy rests with station R which lies
on & closed traverse loop and a junction point adjustment by the
transit rule was carried out.

The azimth P-R was computed from the coordinates of P in the

traverse K,L,M, ———-R and the coordinates of R in the traverse X,X1,

* The author is grateful to lr. H.H, Brecher of the Institute of
Polar 3tudies and Depariment of Geodesy and Photogrammetry, Ohio
State University, who wrote the SCATRAN program and who was most
helpful in the assessment of accuracy of the traverse survey.
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X2,K3,01 -—-R. The difference in this value and the azimuth P-R,
obtained by adding up the horizontal angles in the traverse X,L,M, --R
was distributed among the angles of both traverses, with weight inver-
sely proportional to the number of angles in the traverse.

Coordinates were then computed using the corrected angles and the
misclosures in x and y distributed among the points of the two trav-
erses, with weights inversely proportional to the sum of the absolute
values of the x and y differences in the itwo traverses.

Elevation misclosure was distributed among the points with weights

invergely proportional to the square of the distences between points.

Accuracy

The misclosures in the two surveys are:

Survey Wx(m) Wy (m) Wz(m)
1 0.08 1.%36 2.86
2 1,00 2.44 5.23

The misclosure in X and y represents distances of 1.36 m. and
2.4 m. respectively. These can be expressed as relative errors by
giving the ratios of these distances to the lengths of the traverses

(23,357.18 m, and 23,423.67 m. respectively). The relative errors are:

survey Errox
1 1/17,149
2 1/ 8,883

that is to say; approximately 1/17,000 and 1/9,000 respectively.
If the two determinations (via the two traverses) of the coord-
inates of station R are compared with the adjusted coordinates of this

station and the differences used as residuals to compute the standard
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error of one set of observations (ie. at the end of one traverse), and

taking weights into account, then the standard errors are:

Trav. X,L,M, ——-R Trav. X,K1, —=C1, -=R
Survey Mx My Mz Mx My Mz
1 1.54 0,83 1.93 1.54 1.19 2.12
2 3.24 1.19 3.51 3.24 2,60 3,89

If this error were considered to be evenly contributed to at

each station along each traverse, then the error of position at R

wvould be:
Survey Ux My Mz JMx My Hg
1 0.31 0.18 0,39 0.31 0,38 0.42
2 0.32 0,12 0.35 0.32 0,26 0,39

All other traverse lines were open and the error of final position
of most gtations must be assumed from the K-R loop. The horizontal
velocity component of station R when computed through the X,L,M,--R
traverse was 49.89 m/yr (azimuth 233). When computed through the K—
Ci1~--R traverse, the velocity was 49.40 m/yr on azimuth 237. On this
basigs, a prcbable error of % 2% seems reasonable to assume for the
annual. ice velocity values.
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APPENDIX II: Part 2

TRAVERSE SURVEY DATA

Traverse Survey Symbols

LZ
tm
a7
Pn
Pe

L
n
LF
[
ot

Tellurometer signal transit time.
Dry-bulb air temperature.
‘Tet-bulb depression.

Barometric Pressure.

Saturated water vapor pressure.
Primary slope distance.

Index of refraction for air.
Final corrected slope distance.
Traverse angle.

Vertical angle.
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DATA TOR CALCULATION OF COORDINATES

FIRST WPOCH = _ DICHEIBIR 1 1965

Stations LF B ol

Fm  To (m) (e ' ") (o ' ")
Lich E 4185.07T 81 08 28.4 03 52 3T.0
E )i 902,741 139 39 50.2 01 49 44.5
H X 1337.953 214 48 51,7 02 26 14.4
K L 842,309 180 16 47.6 01 40 26.1
L i 2105.874 180 01 06.2 02 09 41.7
H N 2301.507 180 01 31.7 01 38 38.0
W P 2233.548 180 06 20.6 01 20 48.4
P R 1584717 179 0f 20.2 01 21 08.7
R S 2156.996 180 24 11.4 ot 11 49.1
S T 1906.461 179 58 33.6 01 11 34.5
T U 1978.434 1800 00 50.7 00 58 41.4
R ef| 1508.381 293 14 34.0 ~01 22 42.8
N1 Ry 1192.746 181 41 52.8 =01 23 32.2
N2 3 1328.128 180 08 48.3 ¥ 40  29.6
03 T4 979.170 180 32  30.4 =02 21 55.6
4 s 1143.089 180 11 05.3 =01 38 04.3
N5 o[ 894,605 178 01 21,0 =02 28 57.3
N6 N7 1186.228 i80 46 58,0 -02 40 11,9
K X1 1543.098 268 28 4.4 00 2t 27.3
X1 X2 1382.722 152 23 21.5 -00 25 28,0
X2 Y3 1638.091 202 38 17.2 ~01" 53 34.8
X3 Ci 14034446 113 24 4641 00 22 53.1
Ci c2 984.318 128 36 17.2 03 29 10.8
c2 c3 1001.646 179 01 46.7 03 18 45.7
C3 C4 2076.875 180 35 03.7 02 09 4.2
C4 C5 970,943 180 01 29.9 02 02 55.2
C5 cé6 1600,021 179 58 09,2 01 50 08.9
c6 R 1687,570 180 03 55,1 01 33 51.1
5 H 955,671 212 12 23.1 01 50 %5.7
m H2 416,032 229 19  30.1 =01 12 58.1
H2 u3 24550616 174 59 34.2 ~02 1T 26.7
H3 F4 748,238 197 43  41.2 00 44 14.1

Continues
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Stations LF B . 2

Tm To (m) ("6 T u) ('Q 1 w)
E G 1144,55% 93 30 05.5 00 14 56.6
G ¢ 1045 4493 211 01 03.2 01 21 49.7
1 G2 1864 ,797 135 35 04.4 01 13 18,7
G2 o3 1104,201 174 34 28,2 00 30 40.6
G3 G4 3471,281 197 12 44.0 00 26 42,2
G4 a5 1276390 98 20 23.2 -00 53 52,8
R Pil 188%,760 228 42 15.9 00 22 10.9
Pi1  Pi2 1975.564 180 23 26.6 00 28 50.9
Pi2  Pi3 1569,929 179 17 12,7 00 22 34,0
Pi3  Pid 2018,%29 180 51  28.1 00 48 00.6
Pi4  Pi5 1252,588 178 16  52.6 01 40 35.8
R 7 1014.663 156 01 58,7 01 22 59.6
™ 72 1583,293 178 34 42,4 01 14 26,7
T2 73 1425.431 120 38 20,9 01 02 32.14
73 T4 1145,443 178 55 08,7 00 57 07.9
T4 T5 929,520 177 14 583 00 29 59.9
G2 Tl 968.055 227 21 42.8 02 58 33.5
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DATA FOR CALCULATION OF COORDIIATES

SECOHD FOCH

DACEBIR 1 1966

Stations LF P _

Fm  To (n) (e ' ") (e ")
Lich E 4164,859 81 11 17.4 03 52 37.0
B H 900,854 139 11 31.3 01 50 09.0
H X 1335.653 215 14 15.2 02 26 43,1
b4 L. 843,743 180 16 10.4 01 51 47.2
L M 2106,755 180 19 16.1 02 08 58,7
bl N 2292,730 180 00 311 01 38 19.2
H P 2224.190 179 54 05.9 o1 21 04.1
P R 1582.877 178 51 24.2 o1 23 16.9
R S 2161 .141 180 16 15.5 01 10 09.5
3 T 1913,.779 180 0F 1143 01 11 34,5
T U 1984.204 180 02 42,4 00 59 15.6
R 01 1525.091 293 43 06,2 -0t 18 24,2
i & 1208,684 181 4 1861 -01 26 42.1
N2 I3 1353.174 180 21 5065 01 42 20,6
N3 N4 1006.653 181 2T 35,5 =02 23 23,6
T4 5 1156.971 181 35  02.3 ~02 16 56,3
5 N6 903,836 174 57 38.0 05 05 42,2
16 7 1186.75% 181 21  38.5 =02 35 53.4
X X1 1552,551 257 55 49,0 =00 22 06.7
K1 ¥2 1391.274 153 36 56.9 -00 26 59,4
X2 X3 1672.722 202 54 16.8 ~01 54 12.1
X3 C¢1 1386,546 113 11 20,9 00 20 15.6
c1 c2 976.233 128 47 32,9 03 20 15.4
c2 C3 1001.130 178 02 26.9 03 16 02.8
C3 C4 2086,517 180 08 45.4 02 09 41,2
C4 c5 985,139 180 00 235 02 03 38.0
C5 C6 1616.243 180 28 26,2 01 50 08,9
c6 R 1704.970 180 06 04,7 01 34 16,6
7 H1 960,936 212 09 03.5 =01 A5 19.5
Hi H2 421,198 229 40 36,7 -01 08 06,0
H2 H3 2457 .445 175 09 57.6 02 22 12,9
3 H4 763,889 197 16 26,8 ~00 26 42,5

Continues
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Stations LF 2] .

Po  To (m) (® v ") (e ' ")
E G 1154.467 92 54 35,7 —00 16 05.4
G G1 1044.,835 211 41 377 ot 220 38,7
G1 G2 1871.622 132 57 41.9 =01 16 35.0
G2 G3 1096.343 176 32 24.8 00 23 314
G3 G4 3459.115 199 41 23.5 00 31 15.6
G4 G5 1260.728 97 10 03.4 =00 49 13.8
R. Pit 1878,.548 229 06 53,0 00 22 31,7
Pit Pi2 1969.414 180 23 50.3 00 21 37.5
Pi2 Pi3 1559.380 178 52 5644 00 35 00.6
Pi3 Pi4 1983.453 179 51  34.0 00 49 04.%
Pi4 Pi5- 1273.214 1777 58 06.6 of 41 43.9
R 1 1022.478 55 55 585 0t 24 09.7
e T2 1593.923 178 38 19.2 01 14 51.%
T2 3 1434.597 1800 42 21.4 0t ot 17.7
T3 T4 1152.468 178 53  03.1 00 58 27.7
T4 ™5 9364775 177 05 32,6 CO 24 35.5
G2 Tt 949.309 230 23 57.8 02 50 12.T7
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FIRST SURVEY

DATA FOR CALCULATION OF PRIIARY SLOPE DISTANCES (L)

Stations LZ 9 tm aT Pm Pe Date
Fm To (sec x 10™7) (ec) (¢¢) (mm He) (mm Hg) (1965)
B H 060340893 -0.5 005 707-1 40395 Apr 21
H K 08940.464 0.2 0.9 699,.1 50506 Apr 21
L M 14050.857 -249 0.4 689.9 3.598 Apr 21
M N 15391.089 -4e3 0.6 6974 3,197 Apr 23
N P 14941.821 ~4 41 1.0 692.,5 3.251 Apr 23
P R 10583%.650 =4,8 1.0 688,8 3,063 Apr 23
Lich B 28006.768 =27 1.0 730.8 3,659 May 2
Lich D 19904 997 2,1 0.7 733 8 30848 ﬂay‘ 2
Lich Delta 20514.147 —242 0.7 T36.8 3,815 May 2
Lich Alpha 12987.0T1 =17 0.4 T36.4 3,979 lay 2

PRIFARY SLOPE DISTANCES (L) CORRECTED FOR IID=L OF

REFRACTION FOR ATIR "n' (L)

Stations L LF
Fn To () . "pt m)
B ! 904,608 1.,000296 904.340
H X 1340.142 1.000293 1339.975
K L 842.355 1.000292: 842,110
L. M 2106171 1.000289 2105,.563
M N 2307.,066 1000288 2307 ,401
N P 2239.723 1.,000285 2239,.084
P R 1586.449 1.000283 1586 ,000
Lich E 4198.109 1.000304 4196,.832
Lich D 2983.684 1.000304 2982.779
Lich Delta 3074993 1.000306 2074.053
Lich  Alpha 1946.713 1,000306 1946.118

147




FIRST SURVEY'

VALUES OF TRAVERSSH ANGLER (m

Stations B Date
(1 2 3) (e ' ") (1965)
Nors Lich B 81 06 50.9 May 6
Lich B H 135 55 18,0 May 9
E B K 214 34 114 Hay 10
H X L 180 16 51.4 May 12
X L | 179 51 12.5 Mey 12
L al i) 179 59 37.2 Yay 14
VALUZS OF VIRTICAL ANGLE (elf)

Stations oL Date

Fn To (e ' ") (1965)

Lich E 03 52 56.7 lay 6

E H 01 49 42,1 Yay 9

B X 02 26 10.1 Eay 10

X L 0t 48 23.4 May 12

L i 02 10 30.9 ILay 12

" ¥ 01 38 47.4 May 14
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SECOND SURVEY

DATA FOR CALCULATION OF PRIMARY SLOPE DISTANCES (L)

Stations LZ 9 tm 4aT P Pe Date
Fn o (sec x 1077) __(ec) (eC) (mm Hg) (mm Hg) (1965)

Lich D 19842,500 -3e2 0.6 7346 3509 Sep 24
Lich B 27951.187 =760 0.9 = T06.1 20534 Sep 28
E H 06026,312 -11.7 0.2 698,.8 1.673 Sep 29
" K 08931.021 -9,2 0.6 696.6 2,090 Sep 29
L M 14051 ,896 =15.5 0.4 693.6 1.183 Sep 29
M N 15366.583 ~9.2 0.9 689.5 2,080 Sep 30
J P 14914 .550 ~13.9 0.1 676.5 1370 Cet 4
P R 10576.937. =12.0 0.5 672.9 1,629 Oct 4
R S 14389.583 -12.2 0.3 669.2 14599 Oct 4
S T 12714416 =13.9 0.2 666,5 14370 Oct 4
™ U 13196.292 ~14.6 0.6 664.1 1,286 Oct 4
U v 07259.457 -18,6 0.3 662.5 0,834 Oct 4
\'} w 13305.208 -9.8 0.3 666,2 1,98 Oct 28
v x 16980.645 =3.8 0.1 664.2 1.983 Oct 28
R N1 10063,523 0.3 1.2 670.1 4.686 Nov 22
II1 N2 07957 -458 009 1.6 67303 40898 NOV 23
N2 N3 08859.617 0.2 1e2 676.0 4,657 Hov 23
N3 N4 06530.646 0,3 1e2 679.4 4..686 Yov 23
N4 N5 07625250 2.0 2.7 682.6 5.307 Nov 23
5 N6 05968.666 1.2 2.6 681.0 5.014 Hov 23
N6 N7 07915.854 0.4 1.7 685.7 4,722 Nov 23
E G 07637.0C0 0.2 0.1 795.1 44651 Hov 25
B 18 06376.937 1.0 0.6 696.6 4.944 Nov 25
H1 H2 02775.812 1.0 0.7 703.4 4.944 Hov 25
H2 H3 16386.833 0.2 0.1 7987 4651 Fov 25
H3 H4 04993.208 ~0.1 0.5 T18.5 4.543 Dec 1
H4 H5 04730.054 =003 0.5 T17.4 44359 Dec 1
B5 HE 08730.123 ~0.6 0.4 718.4 4.359 Dec 1
HS Flag 11159.146 -0,8 1.1 715.6 4,288 Dee 1
Flag K3 07235.937 ~0.9 0.1 712.2 4.255 Dec 1
X3 K2 10931.396 =0.8 0.5 TOT 7 4,288 Dec 1
X2 X1 09227,.250 =045 0.5 705.8 4,395 Dec 1
X1 K 10297.479 ~0.4 0.6 T04.5 4,432 Dec 1

Continues
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Stations LZ

9 _ Pm Pe Date
Fm To (sec x 10°7) (®C)

(ec)  (mm ®g) (mm Hg)  (1965)
G G1 06976.833 =0¢5 . T710.4 4,395 Dec 1
G1 G2 12444.375 =19 . T11.6 3,913 © Dec ¥
G2 G3 07368,.271 1.9 . T13.8 5,261 Dec 4
G3 G4 23164.077 1.0 . T12.0 4.944 Dec 4
G4 G5 08516,812 =260 N Ti1.4 3,880 Dec 4
X3 1 09362,833 =0,9 . T722.0 4.25% Dec 10
C1 c2 06570.562 0.7 . 721.9 4,827 Dec 10
c2 Cc3 06684.167 -1.2 . T16.4 4,148 Dec 10~
C3 C4 13851.000 =14 ° 70906 40079 Dec 10
C4 C5 06481 .667/ =260 o 704.9 3880 Dec 10

c5 cé 10679.958 ~3.0
cé R 11264.333 -4,0

R Pii  12569.375 51
Pit Fi2z  13i81.771 =43
Pi2 Pi3  10473.,854 =440

T01.2 3568 Dec 10
692.1 . 30279 Dec 10

6775 2,986 Dec: 14
6773 36197 Dec 14
676.,6 3.279 Dec 14

D) OO ar et vt adwd OO0 OO OO =D O ahdad
.
V! OO ON= U= V-] WOOWJ== 0OROWOMN

L3

Pi3 Pi4  13460.292 =243 . 673.8 30629 Dec 14
Pi4 Pi5 083635583 -300 ° 67307 39568 Dec 14
R ™ 06773.187 -0, . 687.2 4,288 Dec 16
T1 2 10568.5271 ~0.8 ° 685.1 4,288 Dec 16
T2 T3 09514,667 -1e3 » 682.4 4,114 Dec 16
T3 T4 07645,667 ~169 . 680.9 3,913 Dec 16
4 T5 06204.833 —-2e8 . 680.2 3629 Dec 16
G2 Yt 06454 .291 =06 ° T22.5 44,359 Dec 17
Nord Iich 09404.500 Tel . 7531 4.979 Dec 19
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SECOND, SURVEY

PRIVARY SLOPE DISTANCHS (L), CORRECTED FOR INDEX OF
REFRACTION FOR AIR '"p* (L)

Stations L LF

Fa___ To (n) ngn (1)

Lich D 2974.316 1.000303 2973.414
Lich B 4189,.778 1000289 4188,567
E " 903,322 1.,000288 903.061
T X 1338,726 1000286 1338.344
K L 842,304 1.000286 842,064
L H 2106,.326 1.000286 2105.724
H o 2303.3593 1000232 2302.973
N P 22%5.635 1.,000280 2235,010
P R 1585.443 1.00027T 1585,004
R s 2156.944 1.,000276 21564349
S T 1905.843 1.000275 1905.318
T ] 1978.075 1000273 1977.53%4
T v 1088.162 1000275 1087.863
v W 1994.,401 1.,000275 1993.853
g X 2545,.335 000275 2544 ,6%6
R &1 1508.484 1,000281 1508,061
W1 w2 1192,793 1.,000282 1192.457
N2 3 1328,023 1.000283 1327.648
N3 "4 978.919 1.000282 978.643
X4 s 1143146 1.000233 1142,.822
LY 16 894.681 1.,000282 394.428
IS n7 1186557 1.,000285 1186,218
E m 955.879 1000293 955,598
H1 Hz 416,084 1.,000296 415,961
H2 13 2456.325 1.000298 2455591
H3 H4 T48,463 1000301 743.238
H4 5 709,017 1000300 708,805
H5 Y 1308.613 1000300 13508.220
a5 Flag 1672.714 1.000297 1672,218
Flag X3 1084.640 1.000292 1084 ,323
K3 X2 1638.575 1.,000296 1638.091
K2 X1 1383130 1,000295 1382,722
KT X 154%,553 1000295 1543.098

Continues
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Stations L Lr

M o) (1) nnt n)

G G1 1045.801 1,000295 1045.493
1 G2 1865,365 1.0C0305 1864,797
G2 G3 1104.476 1.000308 1104.136
G3 G4. 3472.208 1.000296 2471181
G4 G5: 1276,.638 1,000295 1276.261
K3 C1 1403.453 1,000302 1403.029
C1 ce 984,903 1.000301 984,606
c2 3 1001.932 1000298 1001.633
C3 c4 2077.712 1.000288 207T7.113
C4 Cc5 971.578 1.000292 971.294
c5 cé 1600,836 1000290 1600.421
co6 R 1688.481 1000286 1687.999
R Pil 1884.102 1000280 1883.575
Pit Pi2 1975.898 1000280 1975.345
Pi2 Pi3 1569.991 1.,000279 1569.553
Pi% Pi4 2017 .647 1.000278 2017.087
Pi4 Pi5 1253.670 $.0002777 1253.323
R ™ 1015.275 1,000286 1014.985
™ T2 1584,182 1.000285 1583,.730
T2 T3 1426,.213 1.000234 1425,807
3 T4 1146057 1000233 1145,732
T4 5 930.031 1.000282 929,818
G2 T 967.474 1000302 967.182
Fors Lich 1409.699 1,000311 1409,260
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SECOND SURVEY

VALUZS OF TRAVERSE AUGLE (P)

-+

Stations ' ?} Date
(1. 2 3) (v ") (1965)
Nors Lic E 81 07 59,2 Sep 28
Lich B H 139 44 37.3 Sep 29
B H X 214 44 32,9 Sep 29
j:8 K L 180 16 53.9 Sep 29
X L u 179 58 04.1 Sep 30
L M N 186 01 41.8 Sep 30

J 1 N P 180 07 35.1 Oct 24
N P R 179 02 20.6 Oct 24
P R S 180 24 59.6 Oct 24
R S ™ 179 58 17.6 Oct 24
S T U 180 00 39.7 " Oct 25
™ U v 179 35 34.5 Oct 25
U v w 182 A7 48,2 Cet 28
v w x 182 30 45.9 Hov 11
R N1 N2 181 41 54.6 Nov 11
N1 2 i3 180 08 Q7.6 Nov 11
N2 I3 4 180 33 38,8 Hov 11
N3 N4 5 180 06 43.71 Nov 11
N4 N5 6 178 04 52.4 Nov 23
H5 N6 u7 180 46 18.1 Nov 23
P R N1 293 {4 0f.2 Nov 23
Lich E G 93 30 40.% Hov 24
Lich E H1 212 12 26.4 Nov 24
E M "2 229 19 28.0 Nov 24
B H2 B3 174 59 24.0 Nov 24
B2 H3 H4 197 44 07.9 Nov 24
n3 H4 Bs 114 59 20.8 Nov 24
H4 05 16 212 10 03.8 Nov 24
H4 HS Flag 157 41 56,7 Nov 24
H K X1 268 27 53.1 Dec 5
K K1 X2 152 24 09.9 Dec 5
X1 K2 X3 202 38 27.7 Dec 5
K2 X3 Flag 177 45 29.6 Dec &

Continues
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SECOED SURVEY

Stations B Date
(1 2 3) (e ' ") (1965)
Fo G G1 217 o1 29.9 Dec 5
G G1 G2 135 32 29.2 ' Dec T
G1 G2 G3 174 36 24.5 Dec: T
G2 G3 G4 197 15 10,6 Dec T
G3 G4 G5 98 19 13.6 Dec: 7
K2 X3 C1 113 24 26.3 Dec 10
X3 C1 c2 128 36 23.7 Dec 11
C1 c2 Cc3 179 00 09,2 Dec 11
c2 C3 C4 180 34  20.% Dec: 11
c% C4 C5 180 0Ot 28,1 Dec 11
C4 16153 cé6 179 8 59.0 - Dec 11
C5 Cc6 R 180 03 58.6 Dec 11
P R Pif 228 43 08,5 Dec 14
):4 Pit Ppi2 180 23 27.4 Dec 14
Pit pi2 Pi3 179 16 20.8 Dec 14
Pi2 Pi3 Pi4 180 49 201 Dec 14
Pi3 Pi4 Pi5 178 160 f12.% Dec 14
P R | 156 01 43%.9 Dec 16
R T T2 178 34 51.3 Dec 15
™ T2 ™3 180 38 30.8 Dec 16
T2 3 T4 178 55 03.6 Dec 16
T3 T4 75 17T 14 35.1 Dec 16
G1 G2 Tu1l 227 29 41.8 Dec 17
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SECOND SURVEY

VALUES OF VERTICAL ANGLE (04)

Stations oL Date Stations ol Date
Pn To (¢ ") (1965) Fm  To (e ' ") (1965)
Lich E 03 52 37.4 Sep 28 ¢ G101 21 49.0 Dec 5
E 0 01 49 40.3 Sep 29 o G2 -0t 13 15,5 Dec T
H K 02 26 09.5 Sep 29 a2 @3 00 30 47.6 Dec T
: L 01 38 30.4 Sep 29 3 G4 00 26 37.7 Dee 7
L ] 02 09 48,3 Secp 30 o @5 =00 53 57.4 Deec T
i g 01 38 40,5 Sep 30 yg a4 g0 22 57.00 Dec 10
N P 01 20 47.1 Oct 24 .
| . c1 C2 0% 29 25.4 Dec 11
P R 01 20 56.1 Oct 24 -2 :
, c2 C3 03 18 50.1 Dec 11
R s 01 11 58.9 Oct 24 : .
: o9 ; 3 C4 02 09 41.2 Dec 11
3 M 01 11 34,5 Oct 24 “ 2 09 41
P T 00 58 38.1 Oct 25 c4 C5 02 02 53.9 Dec 11
: . c5 C6 01 50 08.9 Dec 11
N1 w2 -0 23 22,3 Nov 11 6 R 01 33 50.4 Doc 11
N W5 01 40 258 Wov il g Pi1 00 22 03.5 Dec 14
N3 N4 02 21 51,0 Tov {11 Pid Pi2 00 29 06 Doc 1
N4 05 ~01 36 02,9 TNov 11 1 1 «3  Dsc 14

N5 N6 02 22 47,7 Nov23  Ii2 Fi3 00 22 1.4 Dec 14

© Pi3  Pid 00 47 58.3 Dec 14

N6 N7 =02 40 56.6 Nov 23 ; : 8

R M1 01 22 47.8 Nov 23  i4 Fi5 01 40 354 Dec 14
: R ™ 01 22 56.7 Dec 16

E ¢ 00 14 56.6 Novo4 X | |

E  HM 0 50 40,9 Nova+ o3 r20 0T 14 25.7 Dec 16

B B2 =01 13 02,9 TYov24e L2 I3 01 02 55.1 Dec 16

: > 73 T4 00 57 04.6 Dec 16
H2 ~ H3 =02 17 22,0 MNov 24 _

: 4 T5 00 30 13.2 Dec 16

H;  HA =00 44 31,4 Nov2t 2 0 !
H4  H5 01 10 07,6 Nov 24 u 58 55.4 Dec 17
S W6 01 36 04,6 Nov 24
H5  Flag 01 54 24,8 Nov 24

X X1 =00 1 269 Dec
X1 K2 =00 25 27.0 Dec
X2 K3 ~01 53 34.4 Dec
X3 Flag =02 31 30.6 Dec

viuviuoiu»l
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DATA FOR CALCULATION OF PRILARY SLOPE DISTANCES (L)

THIRD SURVEY

Stations: Lz g tm ar P Pe Date
fm  To (Sec x 107°) (eC) (e¢) (mm Hg) (mm Eg) (1966)
E H 06016 0750 "16.4 0.2 720.8 1:0088 Ju.n 13
H K 08919,775 ~13.8 0.3 TiT.4 1.383  Jun 13
K L 05625 ,541 ~10.6 0.2 71441 £.847  Jun 13
L i 14055.953 ~10.6 0.5 TIA5 1.847 Jum 15
M N 15326 .020 -11.9 004  TOT.T  1.643 Jun 15
N P 14871.083 =15.5 0.1  702.0 1,183  Jun 15
P R 10569.062 ~12.8 0.5 698.1 1,515 Jun 15

PRIVARY SLOPE DISTANCES (L) CORAECTED FOR INDEX OF

RErRACIICH FOR AIR  "m"  (LT)

Stations L Ly
Fn To (m) uptr (m

E H 901.888 1.,000298 901.620
B K 1337.041 1.000295 1336.646
X L 843,247 1.,000294 842,999
L i} 2106.935 1.000293 2106317
54 W 2297.313 1000291 2296.645
N P 2229,120 1000290 2228,615
P R 1584,263 1.000287 1583.808




THIRD SURVEY"

VALUES OF TRAVERSE ANGLE (B)

Statiions A B Date
(1 2 3) (e ! "y (1966)
B i X 215 00 45.1 Hay 15
H K L 180 16 44.4 Hay- 16
X L M 1800 09 28,2 May 16
Lich B " 139 27 35.6 Hay 17
L I b 180. 01 0%.8 Kay 17
Tors ILdich B 81 09 43.8 lay 18
M N P 80 00 12.5 Nay 30
N P R 178. 56 32,3 Hay 30.
VALUES OF VERTICAL ANGLE (e}
Stations: ol Date
m To (e ' ") (5966)
E " 01 49  59.1 Way 17T
H X 02 26 25,9 Hay 15
X L 01 48 16.4 Hay 16
L M 02 08 40,1 Nay 16
Lich E 03 52 38,0 Hay- 18
) N 01 42 28,5 Hay 17
¥ P 01 20 49.5 Hay 30
P R ot 21 32.4 Hay- 30
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FOURTH SURVEY

DATA FOR CALCULATION OF PRINARY SLOPZ DISTANCES (L)

Stations Lz -9 tm aT P : Pe Date
Fn To (sec x 1077) (eC) (ec) (mm Hg) (mm Hg) (1966)
B H 06013 0458 "‘899 1 .0 69701 20147 Oct 6
H‘t K 08915-29 1 ‘906 103 701.2 20018 Oct 8
K L 05629.000 ~10.3 0.3 698.1 1.897 Oct 8
L M 14057.917 =11.7 0.2 693.4 1.673 Oct 8
i N 15308.275 =12,0 0.4 687.2 1,629 Oct &
s P 14851.458 16,7 0.2 682.0 1,057 Oct 8
R S 14419.750 45 T2 683.2 3197 Cct 23
S ™ 12765.875 =24 1.0 680.5 34752 Oct 23
™ U 13236.875 ~2.0 1.6 677.5 34880 Oct 23
R m 10169.875 -4.9 1.0 691.8: 3,037 ov 6
m 2 08053.167 ~5.0 1.0 694.6 3.011 Yov 6
N2 I3 09018,000 =543 10 638.0 2,935 Yov 6
N3 H4 067050542 -408 1.0' 7OT.O 30063 NOV’ 6
14 5 07714.625 =5.0 1.0 704.7 3.011 Nov 6
E Hl 06411.104 4.8 1.5 T17.3 3,063 lov 15
H1 2 02809.350 =2.0 1.0 T1T.4 3.880 Yov 15
X X1 10357.968 ~3e1 Teb Ti1.3 36538 Nov 15
G E 07701.354 ~1.8 0.9 T20.5 3.945 Nov 15
G G1 06972,958 =2.9 1.0 719.T 34598 ¥ov 15
G1 G2 12487.958 263 140 720.9 3,784 Hov 15
X1 X2 09285.562 =17 1.0 708.8 34979 Dec: 11
X2 X3 11168.812 =240 1e3 71262 2.830 Dec 11

X3 C1 09248,.146 0.0 T3 T13.0 46581 Dec 16
C1 c2 06512,313 1.5 0.9 T11.2 5.120 Dec 16
ca C3 06680.525 0
C3 C4 13926.479 0.
c4 Cc5 06578,291 -0
Cc5 Cé6: 10790,000 -1
co6 R 11382.371 -2,

5

4 1e3 705.4 4,722 Dec 16
2 0.5 699.3 4.65% Dec 16
98 004 69406 40288 Dec 16
5 0.0 693.0 4,046 Dec 16
5 0.0 686.0 36721 Dec 16

Continues
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FOURTH, SURVEY.

Stations LZ -9 tm ar P Pe Date
Tm To (sec x 1077) (ec) (ec) (mm Eg) (mm Hg) (1966)
R ™ 06825.333 =340 0.0 683.6 34568 Dec 16
™ T2 10639.854 0.3 1.5 6862 4,686 Dec 18
T2 73 09576,16T 0.2 167 68%.4 4,651 Dec 18
T3 " T4 07692.813 0.3 1.3 681.3 4,686 Dec 18
T4 TS5 062530521 003 1 04 68005 4-.686 Dec 18
R Pit 12534.293 =0.7 1e2 6902 4,323 Dec 18
Pi1 Pi2  13140.375 =069 1.0 688,9 4.253 Dec 18
Pi2 Pi3 10402.958 =10 13 687.4 4.217 Dec 18
Pi3 Pi4  13225.104 0.8 1e2 685,.8 4.288 Dec 1&
Pi4 Pi5 08502.808 -10 1ot 683.1 4,217 Dec 18

(1967)
G2 G3 07311.583 ~0.1 149 719.3 4547 Jen 2
G2 Il 06323.666 ~0.5 148 717.0 4.395 Jan 2
G3 G4 23076.542 1.2 1.3 721.0 5.014 Jan 3
G4 G5 08403.750 0.3 0.7 719.9 4.469 Jan 3
B Iich 27779-750 204 200 73506 50448 Jan 6
D Lich 19651.646 447 242 739.2 6.287 Jan 6
Apha Lich 12807.097 4.9 2.8 T41 .4 64350 Jan 6
05 ¥6 06041.733 =04 1.6 709.9 4.432 Jan 7
116 H? 079190854 0.7 2.4 71400 4.827 Ja.n 7
2 H3 16401.125 2.4 0.2 723.2 5448 Jan 26
H3 313 05113.708 2.3 0.4 T26.7 5.412 Jan 26
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FOURTH, SURVEY.

PRIMARY SLOPE DISTANCES (L) CORRECTED FOR TIIDEX OF
REFRACTION FOR ATR wpw  (LF

Stations L LT

T To (m) wptr (m)

E H 901,395 1.000285 901.138
H K 1336.368 1.00028% 1335.98T
K L 843,766 1.,000287 843,534
L 5 2107229 1.,000286 2106.627
M W 2294.653% 1,000283% 2294 .004
hia P 2226.178 1.000282: 2225.549
P R 1583,591 1.00028% 1583.144
R S 2161.316 1,000281 2160.709
S ™ 1913.557 1.,000282 1913.017
T T 1984 .,158 1.000280 1983.603
R 1 1524 .426 1.000284 1523,992
o1 - N2 1207.139 1.,000285 1206.795
n2 N3 1351.914 1000287 1351.52T
N3 4 1005,136 i.000288. 1004.846
N4 N5 1156.393 1000289 1156.059
5 I 905.063 1,000294 904 . 797
6 H7 1187.156 1.000294 1186 .807
B H1 961,000 1.,000293 960.719
Hi H2 421111 1.000296 420,986
H2 i3 2458,.467 1,000301 2457.'728
H3 HA 766,526 1000307 766,290
X K1 1552.621 1.000292 1552.168
X1 X2 1591 .871 1.000294 1391.462
X2 X3 16T74.163 1.000294 1673.6T1
K3 C1 1386.262 1.000296 1385.852
Ci c2 976.171 1000298 975 .880
c2 C3 1001.386 1000294 1001.109
C3 C4 2087.527 1000294 2086.914
C4 c5 986,061 1.000291 985,774
c5 Ch 1617.330 1,000291 1616.910
Cc6 R 1706175 1,000287° 1705.685

Continues
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FOURTH SURVEY

Stations L LF

Fn To (m) upn (m)

R ™ 1023.092 1000286 1022,799
™ T2 1594.874 1000286 1594.418
T2 T3 1435.431 1.000284 1435,023
T3 T4 1153.124 1.000235 1152.795%
R Pit 1878.843 1.000237 1878.304
Pii Pi2 1969.693 1.000287 1969.128
Pi2 Pi3 1559.364 1000285 1558,919
Pi3 Pi4 1982,393 1.000285 1981.828
Pi4 Pi5 1274 .539 1.000284 1274177
E G 1154.404 1,000298 1154060
& G1 1045,220 1.000296 1044.910
G1 G2 1871.898 1000297 18T1.34%
G2 G3 1095.979 1.000257 1095.654
G2 Mut 947 0894 10000295 9470614
G3 G4 3459,.,087 1,000301 2458.048
G4 G5 1259.691 1000300 1259.312
Lich & 4164.080 14000305 - 4162.810
Lich D 2945.708 1000308 2944.799
Lich  Delta 3064.329 1.000313 3063,369
Lich Alpfa 1919,735 1000307 1919.145
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FOURTH SURVEY

VALUES OF TRAVIRSH ANGLE (ﬁl

Stations B Date

(1 2 3) (e ' ") (1966)
E H X 215 10 25,5 Oct 6
H X L 180 16 15,9 Oct 6
X L 58 180 17 524 Hov 2
L it il 180 00 35.6 Hov 2
H N P 179 55 02,2 Yov 2
P R S 180 16 49,1 Tov 4
R S T 180 00 59.9 Yov 4
5 ™ U 180 02 34,3 lov 4
P R ki 293 42  00.6 Hov 16
R m 2 181 41 19.3 Nov 16
¥1 N2 13 180 21 22,6 Hov 16
N2 3 14 181 29 38.4 Hov 16
hij P R 178 51 45.3 Fov 17
o K 1 267 56 52.9 Nov 19
X1 X2 (5] 202 53 45,2 Hov 19
X2 £3 1 113 11 47.5 Mov 19
K3 1 g2 128 41 39.0 Tov 29
c1 c2 C3 178 02 46,5 Hov 29
g2 C3 167:3 180 08 5461 fov 29
C3 C4 c5 180 00 23.8 Nov 29
C4 Cc5 C6 180 28 16.1 Nov 29
5 C6 R 180 06 04,0 Nov 29
) 4 Xt X2 153 36 32,9 Yov 29
E Ht H2 229 21 40.3 Dec: 9
B G G1 21T 42 51.2 Dec 1%
G G1 G2 32 52 57.1 Dec 11
G1 G2 G3 176 35 58.1 Dec 11
Pi3 [ Pi4 Pi5 177 57 10.9 Dec 18
Pi2 Pi3 Pi4 179 48 36,6 Dec 18
Pi1 Pi2 Pi3 178 50 52.5 Dec 371
R Pit Pi2 180 23  52.4 Dec 31
r R Pit 229 08 5845 Dec 31

Continues
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FOURTH SURVEY

Stations P Date
(1 2 3) (¢ ' ") (1967)
P R i 155 55 26.8 Jan 1
R | T2 178 38 38,2 Jan 1
™ T2 T3 180 42 42,7 Jan 1
T2 T3 T4 178 52 52,1 Jan 1
73 T4 75 177 04 43,0 Jan ¢
H1 H2 03 175 21 11.1 Jan 1
Gt G2 ¥al 230 40 26,3 Jan 2
G2 G3 G4 199 55 14.5 Jan 3
G3 (7 G5 97 03 30,0 Jan 3
Lich E H 139 08 53.6 Jan 3
Fors ILich B 81 11 34,9 Jan 6
n3 NA ns 181 43 49.6 Jan T
14 N5 N6 174 38 10,6 Jan T
s 16 N7 181 25 02.5 Jan 7
H2 H3 H4 197 12  17.4 Jan 26
Lich R G 62 38 09.0 Yay 17
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FOURTH SURVEY

VALUES OF VERTICAL AIGLE (o0

Stations ot Date Stations oL ‘Date‘
Tm To (® ¢ "y (1966) TPm To (& )y (1966)

34 X 02 26 38.8 OQct 6 Pi4 Pi5 01 41 42,3 Dec 18
X L 01 50 28.8 Oct 6 Pi3  Pi4 00 49 02,5 Dec 18
I 1 02 09 05,4 Tov 2 Pi2 - Pi3 00 31 57.9 Dec 31
o i) 01 40 20.6 Tov 2 Pit Pi2 00 21 32.7 Dec 3t
v P 01 21 03.5 TYov 2 R Pit 00 22 25.5 Dec 31
R s 01 13 41.3 Tov 4
S T 01 11 35.5 UHov 4 (1967)
™ U 00 59 13,2 Tov 4 R - of 24 09.9 Jan 1
R ¥1 <01 18 34.1 Tlov 16 ™ 72 01 14 00,2 Jan 1
1 N2 =01 26 34.8 TYov 16 72 ™ 01 Of 17.4 Jan 1
%2 T3 <01 42 16.3 Yov 16 73 T4 00 58 27,9 Jan i
N3 ¥4 =02 23 20.2 Tov 16 T4 T5 00 24 34,6 Jan ¥
P R 01 23 09.9 ov 17 H2 H3 02 22 47.4 Jan 1
X K1 =00 22 05.1 TYov 19 G2 Iul 02 50 12,6 Jan 2
K2 E3 -0t 54 10.1 Tov 19 G3 G4 00 31 31.4 Jan 3
X3 c1 00 20 256.4 ov 19 G4 G5 =00 48 57,7 Jan 3
C1 c2 03 20 47.6 1ov 29 =
2 3 05 16 12.6 Tov 2y 5 H 01 50 05.1 Jan 3
c3 C4 02 09 46.4 Tov 29 Lich = 03 52 36,8 Jan 6
C4 5 02 03 355.3 l:iOV 29 na N5 02 17 41.1 Jen 7T
€5 C6 01 50 03.8 Yov 29 . -2 _ ,
o 5 6 =05 05 33,6 Jan T
c6 R 01 36 45.8 Tov23  p gm 05 26 05.1 Jan T
K1 X2 =00 26 55.7 Tov 29 ' . 7
H1 I{2 _01 07 4902 Dec 9 H3 E4- -OO 22 180‘1 Je.n 25
. o1 01 22 %8.7 Dec 11 E G =00 16 07.7 Tay 17
o2k G2 -01 16 34.5 Dec 11

G2 G3 00 23 20,8 Dec 11
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