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23, Weather and Climate

The user can supplement the information in this Section by referring to the Seclion
on Marine Climate, in the NI1S on Ocean Areas, NIS 104-IV,V, VI, VI, and VI,

A. General weather and climatic conditions
1. Introduction

The NIS 64 Area, South Atlantic Islands, i8 lo-
cated within an ocean expanse extending from
the tropics to the subpolar regions. Making up
this NIS Area are Ascension Island, Saint Helena
Island, the Tristan da Cunha Group, the Falkland
Islands, South Georgia, the South Sandwich Is-
lands, and Bouvet Islands (F1aure 23-30),

Ascension Island, with an area of about 34 square
miles, is located at 7°87'S. and 14°22'W. in the
heart of the southeast trade winds. It is of vol«
canie origin and its irregular surface presents &
rugged and uninviting appearance when viewed
from the sea. The greatest elevation on the ia-
land, the summit of Green Mountain, is about
2,800 feet. Saint Helena Island, with an area of
about 47 square miles, is located at 15°87'S and
5°42'W, in the southeast trade-wind belt, It ls
also of volcanic origin, The coastline is precipi-
tous, with clifts 1,000 to 1,800 feet high intersected
by gorges through which streams emerge from
the interior highlands. The island is divided into
two unequal parts by a ridge of mountains from
2,000 to nearly 2,700 feet in height. The Tristan
da Cunha Group consists of Tristan, Inaccessible,
Stoltenhoff, Middle, Nightingale, and Gough Is-
lands, The last four islands are uninhabited, and
Tristan is the only island for which meteorologi-
cal data are avallable. This group of islands, all
of volcanic origin, lle between 37 02’ and 40°22'S.
latitudes and 952’ and 12°42'W. longitudes. The
coastline of each Is steep and rugged, and the
highest point In the group is on Tristan at about
7.000 feet. 'The Falkland Islands consist of two
main islands, East and West Falkland, located
near 51°'45‘S. and 59 '30'W. They are separated
by Falkland Sound, which is 5 to 10 miles wide.
A number of smaller {slands lie close to the two
main ones, Much of the surface is low, rolling
terrain covered with peat; however, a number of

Norx Requeats for solutions to specific problems In-
volving the interpretution of the weather factor
in the user'’s unique operational terms should
be directed to the Commander, Climatic Center,
Headquartera Alr Weather Bervice, Annex 2, 226
D Btreet, 8.E.,, Washington 28, D.C,
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hills rise to elevations of about 2,000 feet on the
two main islands. South Georgie, located at about
54°30’S and 36°30'W., is a long narrow Island, Its
maln axis extends about 100 miles in a northwest
to southeast direction and its width varies from
about 2 to 22 miles, The entire island Is moun-
tainous, with peaks between 6,000 and 9,000 feet
separated by deep glacier-fllled valleys. The
South Sandwich Islands are a group of unin.
habited islands located between B56°00'S, and
50°30'S, latitudes and at approximately 27°W.
longitude, Bouvet Island near 64°25'S. and
3"25'E, Is a rugged, uninhabited, and relatively
unexplored island situated in a key meteorologi-
cal pousition in the southern part of the South
Atlantie,

Since the South Atlantic Islands are scattered
over such a vast ocean area, the climate varies
greatly from north to south. For discussion pur-
poses, therefore, the islands may be grouped un-
der three climatic regimes: tropical, temperate,
and subpolar, This grouping places Ascension
Island under the tropical regime, Saint Helena
Island and the Tristari da Cunha Group under
the temperate regime, and the remaining islanda
under the subpolar regime. Because the South
Atlantic Islands are far removed from large land
masses, extreme ranges of temperature and rela-
tive humidity, such as might be observed at con-
tinental stations near the same latitudes, do not
occur, The surrounding ocean area has a strong
moderating effect upon these elements,

The seasons referred to in this Section are sum-
mer (December, January, and February), au-
tumn (March, April, and May), winter (June,
July, and August), and spring (S8eptember, Octo-
ber, and Novembar),

2, Climatic controls

The general climatic conditions existing at
island locations in the South Atlantic are the re-
sult of the vast South Atlantic high-pressure cell
and the maritime influence of the ocean water.
The high-pressure cell dominates much of the
South Atlantic Ocean in all seasons of the year,
literally steering storm centers around its pe-
riphery. At lower levels in the atmosphere, the
ocean exerts a strong moderating influence on
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all weather elements, The large climatic varia-
tions usually apparent at continental locations
are not £o evident in this NIS Area.

2. QRI'ERAL CIRCULATION AND AIR MASSES —
The South Atlantic high, with its counterclock-
wise circulation, produces or greatly influences
the prevailing lower-level wind systems north of
about 45°8, latitude. The Intensity and position
of this pressure center and its seasonal variations
influence the climatic regimes of Ascension Island
and the Tristan da Cunha Group and probably
to some extent that of Saint Helena. During the
summer season and into the autumn, this pres-
sure center is weakest and at its southernmost
position, During the month of April the inten-
sity and position of the high combined with the
formation of a secondary -or split Intertropical
convergence zone extendiny from the vicinity of
Ascension Island to the coast of Africa permit
easterly waves to pass close to Ascension Island,
During the winter season the high-pressure cell
is strongest and at its northernmost position, and
the polar frontal zone, which it also strongest
during the winter, is located along the southern
edge of the high-pressure cell. As a result, the
Tristan da Cunha group experiences the seasonal
maximum effect of the storm centers moving
along the polar frontal zone. South of about
468, latitude the circulation throughout the year
is from west to east, a part of the strong, deep
polar westerlles surrounding the Antarctic conti-
nent.

Tropical maritime air masaes, warm and mois-
ture-laden, characteristic of the South Atlantic
high-pressure cell, dorainate Ascension Island,
Saint Helena Island and the Tristan da Cunha
Group throughout most of the year. However,
during April when Ascension Island is affected by
intertroplcal convergence zone (ICZ), this island
{s dominated by equatorial maritimme air masses,
which are slightly warmer than tropical maritime
air masses and have a source region nearer the
Equator. During the winter, the Tristan da Cunha
Group occasionally experiences polar maritime alr
masses, characterized by cool or cold tempeta-
tures. These polar alr masses have a source re-
glon south of the polar frontal zone and are as-
sociated with the passage of storm centers and
their frontal systems. Overlying the South At-
lantic high, and in contrast to the maritime air
near the surface, is superior alr, which is rela-
tively warm and extremely dry and rarely, if ever,
descends to the surface. Polar maritime air domi-
nates the islands south of 45"8. throughout the
year,

NIS 64
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b. TOPOGRAPHIC INFLUENCE — Specific data as
to the variability of the weather elements due to
topography in this NIS Area are not available
since most of the islands have only one observ-
ing station; an exception {s the Falkland Islands.
As a consequence, only general statements con-
cerning topographic influences can be made. The
variations in elevation on these relatively small
jslands do not serlously alter their general cli-
matic conditions., However, changes in elevations
from sea level to the highest points on some
islands do influence the values and ranges of cer-
tain climatic elements. Temperatures, precipita-
tion, and wind speed are the elements most no-
ticeably affected. In general, mean and extreme
temperatures are lower and precipitation amounts
and frequenc{~a =« well ag wind speeds are higher
over high terra‘:. than they are near sea level,
Tristan Island with one peak near 7,000 feet and
South Georgla with several peaks between 6,000
and 6,000 feet are affected in thic manner. These
two islandy experience greater ranges in tempera~
ture, precipitation, and wind speed than the
other South Atlantic Islands. Relative humidity
values, which decremse sharply with such eleva-
tions, also vary more widely on these two islands,

One marked effect on temperature, relative hu-
midity, and cloud amount is the warming and dry-
ing caused by air descending from a higher ele-
vation. The foehn wind, as it is generally called,
oceurs frequently at Grytviken on South Georgla,
because of air descending from the mountains to
the west. The following tabulation shows the
warming and drying effect at this station when
the winds shift from an eaaterly to a weaterly
direction:

Winp  WinD
TiMk brmxzer. arEsd TEmMr. RH  Low
Dare (GMT) (pEo) (kNOT®) (°F) (%) oLOUD
32 8ep 1800 0420 3 33.0 83 2/8
23 8ep . . 0000 200 22 430 21 0
28 8ep . .. 0600 200 M4 467 14 0

C. LATITUDE AND OCEANIC INFLUXNCEN — The
climate of the NIS 684 Area islands is not affected
by their individual latitudinal extent. However,
the latitudinal extent of the Area with its varia-
tion of solar insolation does affect the general
character stics of the climate over the ocean
area wituin which these {slands are located. The
solar {nsolation is one of the prime factors deter-
mining the climatic regime (tropical, temperate,
or subpolar), in which each island is located, The
ocean exercises a strong moderating cflect on the
climate in the lower levels of the atmosphere,
ospecially with regard to temperature, relative
humidity, wind veloclties, and cloud cover. These
elements, when compared with the same elements
at continental locations of the same latitude in

Paax 23-2 NOT RELEASABLE TC FOREIGN NATIONALS
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either hemisphere, exhibit a marked uniformity
from season to season and from year to year. In
general, the ‘climate of islands, especially those
under the tropical and temperate regimes, is no-
tably lacking in change.

d. TRANSITORY  WEATHER PHENOMENA —- All
the South Atlantic Islands, with the exception
of Saint Helena Island, experience weather asso-
clated with mouving systems or storm centers,
During the month of April the intertropical con-
vergence zone splits into two sections, the south-
ern portion extending from Ascension Island to
the coast of Africa. At this time, Ascension
Island is affected by the westward progression of
tropical disturbances, usually referred to as east-
erly waves but occasionally called low-pressure
troughs, squall lines, or tornadoes. During pe-
riods of easterly wave activity, maximum cloud
and precipitation amounts, as well as the most
intense precipitation, are associated with the wave
passage; minimum cloudiness and little, if any,
precipitation oceur during the period between
wave passages, The Tristan da Cunha Group lles
near the storm paths of the central South At-
lantic during all seasons of the year except spring,
when the storm path is at its southernmost po-
sition. During summer, autumn, and winter,
storm centers moving from the central South
American Continent are diverted around the
South Atlantic high-pressure center and aflect
these islands., Although storm frequency data
are not avallable, indications are that these mi-
gratory storms occur most frequently during the
winter season. This deduction is based primarily
on the fact that the frequency of precipitation
is at a maximum during the winter. The Falkland
Islands, South Georgia, and the South Sandwich
Islands are under the influence of the storm cen-
ters moving eastward from thelr origin in the
Antarctic, The greatest frequency of these
storms occurs during winter and spring. Bouvet
Island, situated to the east of these islands, is
located near the predominant paths of transitory
storm centers during all seasons. This island is
affected by storins moving from both the vicinity
of the Tristan da Cunha Group and from the
islands to the west. S8pecific data as to the fre-
quency and intensity of migratory storms are not

MILITARY GEOGRAPHY

polar frontal zone in the south. These three sys-
tems are at their northernmost position in the
winter season (June through August) during
which time the polar front is most active, The
three systems are at their southernmost position
in the summer season (Descember through Febru-
ary). April is the month of maximum activity
along the ICZ in the South Atlantic. Except on
Ascension Island, temperatures vary typically ac-
cording to the season, maximum temperatures oc-
curring during the summer and minimum during
the winter, The month of maximum precipita-
tion varies from station to station,

8 TROPICAL REGIME — On Ascension Island,
which Is under the Influence of the tropical re-
gime, the climate ia warm and dry, with only
slight seasonal varfations, Precipitation amounts
to a little more than 5 inches per year. It is in-
fluenced by the seasonal oscillation of the 1CZ
and reaches its maximum amount, intensity, and
frequency during April, although the mean
amount i{s only 1.1 inch and the frequency is only
4 days per month. At this time the equatorial
trough takes on a double structure, with the
southern branch extending from near Ascensjon
Island to the African shore. Temperatures reach
a maximum durihg March and April; however, the
yearly range is quite small, with mean daily maxi-
mums in the 80's and minimums in the 70's. Rel-
ative humidities at this location, mostly in the
60's or low 70's, are lower than at the other South
Atlantic Islands and exhibit no marked maximum
or minimum in any particular season, Visibility
is usually good in all months, averaging above 6
miles moat of the time. Windflow is almost con-
stantly from an easterly direction, with its mean
speed between 13 and 19 knots. Cloudiness Is at
a maximum during the months of September
through November and at a minimum in Febru-
ary through July. Cloudy duys (cloud cover equal
to or greater than 6-tenths) are recorded about
200 days annually. Thunderstorms are rvare,
with only 4 being reported in a 7-year period—
1 in February, 2 in March, and 1 in April,

b, TEMPERATE REGIME — Under the Influence
of the temperate climatic regime are Saint He-
lena Island and the Tristan da Sunha Group.

Precipitation on Saint Helena varies markedly ‘i
from year to year; seasons of drought have oc-
curred and there are records of at least one sea~ |
son of severe floods which caused much damage.
The annual mean is about 32 inches. Maximum

« 3‘&; s .:_.A:

. available, but the predominant paths of these
storms are shown in Figurgs 23-1 and 23-2,

e

3. Climatic regimes

. -

- e
>

The season-to-season and year-to-year climatic
variations In the South Atlantic Islands result
from the seasonal and yearly movements of the
Bouth Atlantic high-pressure cell, the intertropi-
cal convergence zone (ICZ) in the north, and the

rainfall is generally recorded during early au-
tumn and winter and minimum rainfall, in late
spring. Thunderstorms have never been reported
in the vicinity of this island, Only slight temper-
ature variability throughout the year is observed;

It T

NOT RELEASABLE TO FOREIGN NATIONALS Paor 23-3

gy S BT T LA
Rt N




- H
! | — dv 4 & VW 5

§ >
k 80 ) . 20 [)
A — A T
by JANUARY
s 0|~ — ~0
‘N
i '.
3 |
i i
i
KA 3
(5 E
i
4
- |
/N
»
| v
, R
e U ]
h Y
“| \
L "
)
i .
f
bad _‘.»
4 Vi
\
q /
" 1
'-f
id
Fe
-‘ N
. !
) 3
At
o
By - '
8, |
| -
o]
!
&r |
il d
.. P
K
L 3
n,'“ a
'.c “
i’l FIGURE 33-1. MEAN SEA-LEVEL PRESSURE (MILLIBARS) AND PREDOMINANT PATHS OF
. EXTRATROPICAL CYCLONES, JANUARY AND APRIL

Pagr 234 NOT RELEASABLE TO FOREIGN NATIONALS LY p

v
i 0




AR ForcE - MAY 1960 MILITARY GEOGRAPHY

i'
N
i,
. 3
..
] ;
By
3
3]
) (=, e
120 R 0 %0 40 Q
1 =
iy 1
“(‘ .
o Q
1
{
g\‘ e s e rsr e Ve e
20}~ < = 20
\’ {
-—-—s\\ 930 t
N 4
R el . Y \ e . 3
10138 40 .
ate
A 1008 ]
1 ‘m
L g o 3
I S !
120 100 " » ®__] i

Fraunr 23-2. MEAN BEA-LEVEL PRESSURE (MILLIBARS) AND PREDOMINANT PATHE OF
LXTNATROPICAL CYCLONKS, JULY AND OOTOBER

NOT RELEASABLE TO FOREIGN NATIONALS Paox 23-6




e A s A

e Ty
e i e R g S5 R

S

the range of the mean daily temperature is less
than 10 Fahrenheit degrees. Mean daily maxi-
mum temperatures, mostly in the 60's, are high-
est during the late summer and early autumn,
Cloud amounts are pgreater than 5-tenths uver
300 days a year, with minimum cloudiness occur-
ring In March. Relative humidity, in the 80’'s and
80's, is steady throughout the year, with the maxi.
mum occurring during the early morning hours.
Calm winds are the exception, and, in general,
easterly winds averaging over 10 knots are ob-
served.

The Tristan da Cunha Group, lying southward
of the South Atlantic high-pressure cell, Is af-
fected by storm centers passing to the south.
The frequency of precipitation, which is closely
related to the frequency of these passing storm
centers, reaches a maximum in winter, However,
monthly ptecipitation amounts at Tristan Island,
although generally high during winter, reach
maximums in May and September, Mean annual
precipitation is greater than on any of the other
islands in the Area, averaging over 66 Inches.
Although snow is observed during the winter on
high ground, temperatures lower than 38" F, have
never been reported at the observing station near
sea level, The mean dally temperature, in the
B0's and 60's at the coastal station, ranges only
about 10 Fahrenheit degrees throughout the year,
reaching a maximum in the late summer and a
minimum in winter. Relative humidity remains
almost constant throughout the year, with little
diurnal variation; most values are near 80%. Sky
conditions vary little from month to month or
from season to season. Cloudiness equal to or
greater than 7-tenths Is observed on an average
of about 20 to 25 days per month. Windflow In
the vicinity of this group of islands is generally
from the west, with the speed averaging 17 knots,
Maximum winds occur during the winter and
spring seasons during passage of storm centers
to the south; gale-force winds are frequent at
these times,

¢. SuspoLAR reuiME — The South Atlantic
Islands south of 456 S. are under the influence of
the subpolar climatic regime. Over the Falkland
Islands, precipitation, for the most part, is asso-
clated with the passage of storm centers, It gen-
erally reaches a minimum during September and
October and a maximum during December and
January, with annual amounts averaging about
26 inches. Snow occurs occasionally over most of
the lslands, particularly during the winter
months, Temperatures on the Falkland Islands
indlcate a slight continental influence; mean
daily temperatures are usually above treezing in
every month of the year, with maximums in the

Paor 23-6
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upper 40's occurring in summer and minimums
in the middle 30's in winter. Cloudiness is exten-
sive over most of the Falkland Islands through-
out the year. The frequency of days with cloud
cover equal to or greater than 7-tenths averages
well over 200 days per year, with only a slight
month-to-month variation. Relative humidity is
high in every month and averages a little over
80% for the year. Winds are generally from the
west, with speeds averaging slightly less than 17
knots, GQGales are frequent, especially during win-
ter. Occaslonally, gusts to 70 knots are observed
during the month. of April.,

South Georgla has no marked variation of pre-
cipitation from season to season, but there is a
tendency for a maximum in winter, Although
this island is approximately at the same latitude
as the Falklands, the average annual precipita.
tion, about 56 Inches, is more than twice as much,
probably resulting from the greater number of
depressions moving through the Drake Passage
from the southwest to northeast. Snow falls at
this location in all months and the ground is
snow-covered most of the year. Temperatures
show & seasonal variation, with mean daily maxi-
mums varying from the middle 30's to the upper
40's, and daily minimums from the middle 20's
to the middle 30's. Freezing temperatures have
occurred in every month of the year, Mean rela-
tive humidity ranges from the high 60's to the
high 70's, with the yearly mean near 73%.
Cloudiness at South Georgla ls great all year,
with a slight maximum during the summer sea-
son and a minimum during late winter and early
spring. The average number of cloudy days
(cloud cover equal to or greater than 7-tenths)
is more than 200 per year, with the highest fre-
quency of such cloud cover observations occur-
ring in the afternoon. The mean wind speed at
the observation location on South Georgla is less
than 10 knots, with calm being reported over 25%
of the time. However, gale winds are frequent at
exposed locations,

No meteorological observations are available for
the South Sandwich Islands; however, the cli-
matic regime i§ believed to approximate that of
South Qeorgla, with somewhat lower tempera-
tures.

Bouvet Island experiences frequent variations
in weather. Almost all the storm centers from
the west and northwest parts of the South At-
lantic pass over or near this island. This condi-
tion alone indicates that Bouvet Island receives
more adverse weather, with the exception of tem-
perature extremes, than any other island in this
NIS Area. In general, a location which experi-
ences a maximum occurrence of storm center pas-
sages, when compared with other locations having
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fewer storms, would have the largest number of
days with precipitation, cloudy days, and days
with strong winds.

B. Weather and military operations

This Subsection is concerned with the eftects
of the meteorological elements upon military op-
erations, which are here divided into four basic
groups: alr, alr-ground, ground surface, and am-
phibious, Under each group are discussed the
weather eclements primarily relevant to the op-
erations In that group. However, weather ele-
ments which are considered most applicable to
one basic group may also aflect operations in
others, In such cases, reference should be made
to the appropriate Subsection. The meteorologi-
cal information contained herein i{s organized to
highlight conditions that may be pertinent fac-
tors in planning. Discussion of the effects of
weather on specific operations 18 not attempted
since the weather factor in an operation iy sub-
ject to change with the changing requirements
of the operation itself,

1. Alr operations

a. CroupiNess — Data illustrated in Figure
23-3 and presented in tabular form in Figure
23-15 show that the South Atlantic Islands re-
cord cloudy days about 80% to 95% of the time
annually. It should be noted that the data indl-
cate & cloudy day by 6-tenths or greater cloud
covel' on some islands and by 7-tenths or gtester
cloud tover on other lslands,

Ascension Island has the least frequency of
cloudy days, approximately 87%, of any island 2
the NIS 64 Area. It is the only island in the Area
where seasonal variation in cloudiness is pro-
nounced. A close relationshlp between cloudiness
at this island and the north-south movement
of the South Atlantic high-pressure cell is ob-
served. Cloudy days are most likely during Sep-
tember through November, the season when
the high-pressure cell moves from its northern-
most position of winter to its southernmost posi«
tion of summer. At Ascension Island, cloud
amounts equal to or greater than 6-tenths oceur
on an average of about 26 days each month dur-
ing September through November as compared {o
only 12 to 16 days during February through July.

s

Note Alr operations are defined ns those operations
taking place primarily above the frictional in-
fluence of the surface terrain on atmospherie efr-
culation, The meteorological elements discussed
in this Bubsection are those which are of primary
Importance to such operations as high-level vis-
ual bombing, radar bombing, aerial photography,
most types of aerinl reconnaissance, and fighter
support and interception.
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The other South Atlantic Islands experience very
little seasonal variation; however, at most islands
there is a slight increase in cloudiness during the
afternoon hours,

Saint Helena Island has the highest frequency
of cloudy conditions of any of the islands for
which data are avallable. The data for this island
may be biased, however, because of the location §
of the observation station at an elevation of -§
slightly over 2,000 feet. Observations taken close 4
to sea level might well reduce the frequency of
cloudy days. At the observation site, a cloud 4
cover equal to or greater than 6-tenths is ob- .3
served approximately 25 to 30 days per month !
throughout the year, :

The Tristan da Cunha Group has cloudy days §
slightly over 756% of the time. Cloud amounts °
equal to or greater than 7-tenths occur on ar '
average of 20 to 26 days a month throughout the
year, with no pronounced diurnal variation,

Cloudiness over the Falkland Islands and South :}
Georgin is roughly the same. The frequency of .3
cloudy days (cloud cover equal to or greater than *
T-tenths) {s high over these islands, averaging §
over 235 days a year, but less than over Tristan A
da Cunha. At most stations, cloudiness is gene
erally greater during the afternoon, The fre-
quency of observations with 7-tenths or greater g
cloud cover ranges between 80% and 70% dur- )
ing the early morning hours and increases to al- .
most 76% during the afternoon. Although the 3
seasonal variation in cloudiness is not pronounced, §
there appears to be a tendency for a slight maxi-
mum in December and January. '

Cloudiness over the South Sandwich Islands is:
believed to be similar to that over SBouth Georgia.
At Bouvet Island, another island for which no
data are available, the cloudiness can be assumed
to be as great as that at any other island in the
entire NIS 64 Area. ‘This assumption is based on !
the position of Bouvet near the mean paths of
the migratory storm centers,

Days with clear skies are rare at all island 1o« .
cations. Saint Helena Island experiences the
minimum number of clear days and almost never:
records an observation without clouds. The great- ;
est number of clear days (cloud cover equal to
or less than 3-tenths) occurs at the Falkland |
Islands and South Georgla generally during the
late winter and early spring months.

The only avallable island statistics on types of
clouds are for Ascension Island, Salnt Helena ]
Island, Tristan da Cunha Group, and Falkland
Islands and arc based on ship observations taken
at noon GMT. Because these statistics are of
doubtful reliability, only general conclusions can be
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drawn. Low cloud types (cumulus, stratus, and
stratocumulug) predominate, with high clouds
(cirrus, cirrostratus, and cirrocumulus) next in
frequency. The middle cloud types (altocumulus
and altostratus) are recorded least often.

b, THUNDERSTORMS AND TURBULENCE — The
data indicate that thunderstorms over the South
Atlantic Islands are the exception rather than
the rule. Only two stations, Ascension Island
and Tristan Island, have recorded thunder or
thunderstorms, and these stations record thun-
derstorms in less than 1% of their observations,
The observed thunderstorms are probably linked
with frontal passages, Turbulence is assoclated
with wind shear, either vertical or horizontal, and
should be expected under such conditions. Thun-
derstorms, although rare, produce severe turbu-
lence at all altitudes. Frontal zones such as
might occur near Tristan da Cunha during the
winter season can be expected to produce mod-
erate turbulence; if a thunderstorm is assoclated
with the zone, heavy turbulence may be expected.
Light turbulence in the lower levels may be ex-
pected during the normal daily convective activ.
ity, occasionally becoming moderate when show-
ery precipitation occurs, Clear-air turbulence
may vary from light to severe and is lkely to be
severe at any altitude in the vicinity of thunder-
storms. Light to moderate clear-alr turbulence
quite often occurs near the jet-stream core, usu-
ally above 20,000 feet, unfortunately few data are
available concerning the mean location and in-
tensity of the jet stream in the South Atlantie
The indications are that it is in the vicinity of
the polar frontal zone during winter and there-
fore in the vicinity of the Tristan da Cunha
Group during this season. Mechanical turbu-
lence, created by strong windflow over rough ter-
rain, may be expected over most of the islands in
all seasons. Such turbulence is usually not too
severe and is usually restricted to the lower levels.

c. Uprer-AIR WIND8 — Data on upper-air winds
are available for Ascension Island and for Stanley
in the Falkland Islands (Fraures 23-4 and 23-8).
Over Ascension Island, as Is characteristic of the
tropics, the winds flow from the east in the lower
levels, averaging ususally less than 16 knots, up to
approximately 20,000 feet, Above this level, west-
erly winds prevall, with maximum speeds averag-
ing between 20 and 35 knots; during the summer
season westerly winds prevall to approximately
60,000 teet, and during the winter season to ap-
proximately 75,000 feet. Abcve the westerlfes,
casterly winds are again found, with maximum
speeds averaging sbout 50 knots. The wind pat-
tern over Seint Helena Island is similar to that
over Ascension Island in that easterly winds are
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found in the lower levels. Because of the lack of
data, little is known regarding the helghts and
seasonal variability of these winds. The Falkland
Islands experience westerly winds almost exclu-
sively at all altitudes during all seasons of the
year. Below approximately 10,000 feet, speeds in
excess of 60 knots are infrequent, Wind speeds
increase with height to approximately 30,000 feet
above which they decrease. Wind speeds between
40 and 60 knots are the speeds maost frequently
observed, and only occasionally are speeds in ex-
cess of 180 knots recorded. This westerly wind-
flow regime is believed to be characteristic of the
other islands at approximately the same latitude
as the Falklands, namely, South Georgla and
South Sandwich and Bouvet Islands. Unfortu-
nately, upper-alr wind data are not available for
the Tristan da Cunhe Group, but westerly winds
are belleved to predominate.

d. UPPER-AIR TEMPERATURES AND AIRCRAFT
1c1Ne — Temperature data for the upper air over
Ascension Island and over Stanley, Falkland
Islands, are presented in Fioure 23-16. Tempera«
tures decrease poleward on the iscbaric surfeces
Seasonally, little change is indicated in tempera-
tures over Ascension Island; however, over the
Falkland Islands maximum temperatures are ob-
gerved at all levels during the §ummer season
and minimum temperatures during the winter
season, The helghts of the isobaric surfaces over
the Falkland Islands (Froure 23-17) vary in about
the same manner as the temperatures, with the
maximum heights of all except the lower surfaces
at Stanley occurring in late summer and the min-
imum during the winter. In general, the height
of the tropopause decreases from the Equator
toward the poles and also is at lower heights dur-
ing the winter season. During the winter its
height averages near 30,000 feet over the Falk-
land Islands and increases to an average of over
B0,000 feet over Ascension Island. During the
summey season the tropopause over the Falkland
Islands is at an average height near 35,000 feet,
increasing northweard to an average over 55,000
feet over Ascension Island. A more detailed and
analytic record of average monthly values of
pressure and temperature at the tropopause over
the Falkland Islands s presented in the following
tabulation:

Jan  Fen Man Arsg May Jun

Promaire (mb) ..o 267 2% 288 251 260 2406
Tempernture (¢ Y., -83 - 86 --50 - B8 -1 02
Jui,  Auva Ber Ocr Nov Dre ANN §
Prossiite (mb). ... ... 2062 240 260 281 202 287 253 !
Tempernture (° ()., 62 -02 -01 -01 b7 BT --80 §
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Aircraft icilng may occur in clouds and/or pre-
cipitation with temperatures near the freezing
puint. At temperatures above freezing, some
types of icing are possible but rare. However,
icing does occur at temperatures below freezing,
down to temperatures of —20" C. ‘This condition
Is observed frequently in stratus-type clouds con-
sisting of the smallest sized cloud droplets. Be-
low --20° C. the icing rate generally becomes in-
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significant. The most severe aircraft icing in the
South Atlantic occurs in storm centers moving
along the polar frontal zone in winter. The Tris-
tan da Cunha Group is located near this zone.
Data concerning the height of the freezing level
are extremely limited over the South Atlantic.
However, sufficient data are available to give an
indication of the seasonal values over Ascension
Island and the Falkland Islands, Little variation
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of the height of the freezing level occurs over As-
cension Island and the yearly average height is
near 15,000 feet. Over the Falkland Islands the
average winter height of the freezing level is near
1,000 feet, and in the summer season it averages
near 4,000 feet,

iv i

2. Air-ground operations

8. CEILING — One of the prime factors to be
considered in any operation involving aircraft fly-
ing within the surface friction layer is whether
they will have sufficient airspace between the
ground surface and the base of the lowest clouds
in which to maneuver and accornplish their mis-
sion. This becomes a very important considera-
tion where the terrain ls hilly or mountainous
and a prevalence of low or ragged-based clouds
exists, Since cloud heights are recorded iIn
heights above the observation point, the elevation
of the terrain, especially at atations where cloud
observations are made, must always be considered,
This consideration is especially important on
islands such as those in the South Atlantic. A
ceiling is defined as the height above the ground
of the lowest layer of clouds which cover a desig-
nated amount of the sky. In the NIS 64 Area,
two definitions of celling are used: ceiling ia de-
fined as the helght ascribed to the lowest level at
and below which the cloud cover aloft hides
6-tenths or more of the sky at Ascension and
Saint Helena and 7-tenths or mote of the sky at
the other South Atlantic Islands, The percent-
age frequencies of various ceiling heights at speci-
fled hours are given in graphic form in Fioure
236 and in tabular form in Fioure 23-18,

Ascension Island rarely experiences cellings be-
low 1,000 feet. Cellings below 5,000 feet occur ap-
proximately 50% of the time annually. The
greatest frequency of occurrence is during the
gpring season; the highest value, over 80%, is re-
corcded in November, Saint Helena Island records,
on an annual basis, ceilings below 3,000 feet
over 80% of the time and cellings below 1,000 feet
over 0% of the time, It should be noted that

o VW

Notk Alr-ground operations are defined as those op=
erations taking place in, or primarily influenced
by, the meteorological conditions existing within
the friction layer above the earth's surface. The
meteorological elements discussed in this Sub-
section are those which are of primary impor-
tance to such operations as parachute drops,
chemical and biological warfare, tactical sup-
port, low-level reconnaissance, and air rescue.
The success or fallure of many of these opera-
tions may also depend to a large degree upon
the bahavior of elements above the friction layer
or near the surface, A detailed discussion of
such eloments may be found in Subsectiona B, 1
and B, 3,
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the observatlon site on this island is near 2,000
feet above sea level and that cloud heights are
moeasured from this location. Ceilings below 3,000
feet occur most often during the summer season
and least often during autumn and early winter.
Diurnally, the hours of darkness have the great-
est occurrence of low ceilings, especially those be-
low 1,000 feet, Data for Tristan Island, which are
considered applicable to the entire Triatan da
Cunha Group, indicate that ceilings below about
5,000 feet occur less frequently than at any other
island in the Area. Such cellings cccur annually
less than 40% of the time, with the greatest fre-
quency during the months of June through Sep-
tember,

The Falkland Islands have cellings below about
3,000 feet close to 40% of the time annually and
less than 1,000 feet from 18% to 25% of the time.
The greatest frequency of ceilings at all incre-
ments below 5,000 feet, especially those below
1,000 feet, occurs during the months April
through September at most places; this reflects
the increased number of storm centers passing
the Falkland Islands during this period. South
Georgla experiences ceilings less than 5,000 feet
close to 43% of the time annually and ceilings
less than 1,000 feet about 10% of the time an-
nually. The seasonal variation from the annual
value ls generally small, and little significant di-
urnal change is noted. The South Sandwich
Islands and Bouvet Island, although no data atre
avallable, can be oxpected to have approximately
the same ceiling conditions as S8outh Georgla.

b, VismeiLiTy — Visibility data for the South
Atlantic Islands indicate that all islands have
visibilities greater than 6 miles most of the time
(Fraures 23-7 and 23-18), Ascension and Saint
Helena represent the extremes in the frequency
of visibilities within various limits, Ascension
1sland records visibility 6 miles or less only 2%
of the time, while Saint Helena Island records
such restricted visibility slightly over 20% of the
time. Visibilities of 214 miles or leas almost never
occur at Ascension, but Saint Helena experiences
such visibilities annually about 20% of the time
at midnight and about 10% of the time at noon.
The frequency of these low visibilities, as well as
those below 1 mile and those below % mile, also
show a seasonal variation at Baint Helena, with
the lowest visibilities occurring mostly during Feb-
ruary and March and again in August, Septem-
ber. and October, It should be noted again that
the observations on Saint Helena are made at
nearly 2,000 feet above sea level, much higher
than at any other island in the Area. Obaserva-
tions taken at such an elevation may show a bias
in the frequencies of low visibilities, especlally at
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stations with a high incidence of low clouds which
might envelop the station.

Tristan Island records visibilities of 6 miles or
more over 85% of the time annually. In all sea-
sons, visibilities less than 6 miles occur most fre-
quently during the afternoon. The Falkland
Islands and South Georgia have similar visibility
data, Both locations have the highest frequency
of visibilities less than 6 miles occurring during
the winter season, with small variatious during
the remainder of the year, annual values range
generally between 15% and 20%, whereas
monthly values during winter may be as high as
25%. 'These frequencies are considered to be rea-
sonably applicable to the South Sandwich Islands
and Bouvet Island; visibilities probably worsen in
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the southern South Sandwich Islands, as indi-
cated by the data for the South Orkney and
South Shetland Islands.

¢, COMBINED CEILING AND VISIBILITY — For
many air-to-ground operations, particularly land-
ings and takeoffs, the distribution and frequency
of certain ceiling and visibllity criteria are signifi-
cant. Computed frequencies nf one set of values
often used to delineate the boundary between fa-
vorable and unfavorable conditions are given in
Fioures 23-8 and 23-20. In these figures, ceilings
refer to conditions with cloud cover equal to or
greater than 6-tenths at Ascension Island and
Saint Helena Island and with cloud cover equal to
or greater than 7-tenths at all other stations,
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The data indicate that all islands of the Area ex-
cept Saint Helena have ceilings equal to or greater
than 1,000 feet and visibility equal to or greater
than 2% miles more than 80% of the time an-
nually, with Ascension Island approaching 100%
of the time. Very little variability is noted both
diurnally and seasonally. Saint Helena, on the
other hand, has conditions below the criteria ap-
proximately 60% of the time, with improved con-
ditions most likely to occur during the early after-
noon, Conditions at the South Sandwich Islands
and Bouvet Island are probably comparable to
those of Tristan Island and South Georgla, where
cellings 1,000 feet or greater and visibilities 2%
miles or greater are recorded approximately 80%
of the time,

: .r....'.-.

[y -

STANLEY
1066

ORYTVIKEN
1950

MILITARY GEOGRAPHY

d. Surrace winps — The variation of surface
wind is illustrated by the wind roses in Fiaunes
23-9 and 23-10. The South Atlantic high-pres-
sure cell with its counterclockwise windflow de-
termines the overall seasonal surface wind regime
in this part of the world (Fieures 23-1 and 23-2).

Diurnally, little change is noted in velocities; the _,

e |

b

steadiness results from the fact that the South

Atlantic Islands are relatively small, so that the j

diurnal change in temperature has very little

effect on the windfiow. At specific locations on 3

any of the islands, it is necessary to be cognizant

3
g

of the rugged terrain and its local influence on

wind velocities and gustiness, At Grytviken,

i

South Georgla, for example, the wind data are

seldom entirely representative of the surlace
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winds over the island. Here the observation site
is sheltered, and therefore an excessive number
of calms {s recorded in all seasons.

Winds of gale force (28 knots or more) rarely
occur in the vicinity of Ascension and Saint He-
lena Islands. The Tristan da Cunha QGroup experi-
ences gale-force winds between 16% and 209 of
the time in winter but only rarely in summer,
Winds of this force are generally from a westerly
direction, Of all the islands in the Area, the Falk-
land Islands experience the greatest frequency of
gale-force winds annually. They are, for the most
part, from the west, their frequency averaging
generally 5% to 10% in summer and between 16%
and 20% in winter., South Georgla has gale
winds 6% to 10% of the time during the summer
and slightly greater than 109% of the time during
the winter, generally from the west to northwest.
The South Sandwich Islands and Bouvet Island
experience gale winds to an extent comparable
to that at South Gleorgia.

3. Ground surface operations

8. TEMPERATURE —— Because the Scuth Atlan-
tic Islands are scattered over such a vast ocean
area, extending from within 10 degrees of the
Equator to within 10 degrees of the Antarctic Cir-
c¢le, the temperature in these islands varies more
than any other climatic element, Temperature
data, means and extremes, are presented iIn
graphic form in Fioure 23-11 and In tabular form
in Fiauwes 23-21 through 23-23,

Ascenslon Island, with a mean annual temper-
ature of near 80° F., has the warmest tempera-
ture regime of any of the islands in the Area, and
displays little seasonal] variability, Extreme tem-
peratures recorded on Ascension ate & maximum of
98" F. and a minimum of 65 F. Mean daily maxi-
mum and minimum temperatures are highest in
March and April and lowest in September. The
range between monthly values is remarkably low,
6 Fahrenheit degrees for mean maximums and 4
degrees for mean minimums. Temperatures are
about 18 to 20 Fahrenheit degrees cooler at Salnt
Helena Island than at Ascension, but they show
almost the same seasonal and diurnal variations,
Part of the differences in temperature at these

Nort Qround surface operations are defined as those
operations taking place primarily at or very near
the earth's surface. The meteorological elements
discusxed in this Bubsection are those which are
of primary importance to such operations as
movement of troopr and vehicles, selection of
clothing and equipment, storage of supplies,
and maintenance of armament and equipment.
Some meteorological elements which may also
have an effect upon this type of operation are dis-
cussed In Subsections B, 1 and B, 2,
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two islands 1s due to the differences in the eleva-
tion of the observation sites, near sea level at As-
cension and above 2,000 feet at Saint Helena, and
part is due to differences in latitude between the
two islands. Saint Helena's mean daily maximum
and minimum temperatures are highest in March
and lowest about September. Recorded extremes
vary from 82" to 50" F.

Tristan Island has never recorded freezing tem-
peratures at its observation site; however, at
higher elevations on the island snow is on the
ground during most of the winter. Recorded tem-
perature extremes are 76° and 38° F, at the ob-
serving station near the coast, The mean dalily
maximum and minimum temperatures are high-
est in February and lowest in August or Septem-
ber. Mean daily maximums range about 12 Fahr-
enheit degrees and minimums about 11 degrees
from warmest to coldest month.

The Falkland Islands have experienced freezing
temperatures in all months of the year, An ex-
treme temperature as low as 12° F, has been ob-
served. The all-time record high temperature of
76° P, occurred in January. Both mean dally
maximum temperatures and mean daily mini-
mums are highest in January and lowest in July,

South Georgia has akout 4 to 10 Fahrenheit de-
grees lower mean temperatures than the Falkland
Islands, Highest mean dally maximum and mini.
mum temperatures occur in February and lowest
values during the winter, The extreme tempera-
tures at South Georgla range from 84° F. In
March to —3° F, In August. The extreme maxi-
mum temperatures appear to be too high to be
representative, especlally the February and
March record, in comparison with those at ather
statlons with about the same latitude and expo-
sure; they probably result from local foehn wind
conditions. The observation site at Grytviken,
because of its sheltered location, influences both
wind velocities and minimum temperatures. A
higher percentage of low wind speeds are recorded,
and during periods of calm winds, lower than rep-
resentative minimum temperatures are recorded.
It is probable that high elevations have tempera-
tures below —10° F,

b. RELA° vE HUMIDITY ~ Summarized rela-
tive humidity data are presented in Fiourzs 23-12
and 23-24. As with all small islands, relative hu-
midity values are falrly conservative, showing
only small diurnal and seasonal variations,
Values over a particular island at a given time
are most greatly influenced by difterences in ele-
vation.

At Ascension Island, relative humidity is notice-
ably lower than at other islands in the Area.
Here, the annual values average slightly over 5%
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during the early morning hours and a little over
70% during the late afternoon, with the mean
monthly values ranging within about 2% of the
annual. On the other hand, Saint Helena Island
records the highest relative humidity of any
island in the Area. This is partly due to the fact
that the observations were taken at a high ele-
vation, often near or in the base of clouds. Aver-
age annual values of relative humidity at Saint
Helena range from about 92% during the early
morning to slightly under 85% at noon, with very
little seasonal variation.

Relative humidity at Tristan Island averages
close to 809% at both the midmorning and mid-
afternoon observations during all months of the
year. The Falkland Islands data, based on only
one observation time daily (0900 L3T), show rela-
tive humidity values in the high 80's in winter
and in the high 70's in summer. Observations
taken twice daily, at 0730 and 1330 LST, {ndicate
that relative humidity at South Georgia averages
in the low and middle 70's throughout most of
the year, with only small diurnal and seasonal
variations.

¢. Precreiration — Data reflecting precipita-
tlon regimes over the South Atlantic Islands are
presented in graphic form in Fioures 23-13 and
23-14 and In tabular form in Figures 23-25
through 23-20. Precipitation over the Area
varies from a low of 5.2 inches annually at Ascen-
sion Island to a high of 66.1 inches annually at
Tristan Island,

Precipitation at Ascension Island Is not only
less {n amount than at the other islands but also oc-
curs least frequently (30 days per year). The
variations in precipitation amount and frequency
at this island are closely related to the seasonal
oscillation of the ICZ, both amount and fre-
quency reach a slight maximum in April, the
month when the ICZ i5 most active over the
{sland. Excessive precipitation, that is, large
amounts of precipitation occurring in a relatively
short period of time, i3 usually not common in
this NIS Area. The largest amount ever reported
in the Area in a 24-hour period, a total of 8.3
inches, occurred on Ascension Island in April

Saint Helena Island receives precipitation on an
average of about 155 days a year, with annual
totals averaging about 32 inches. Average
monthly rainfall amounts range from slightly
over 1 inch in November to over 4 inches in March
and July.

Tristan Island receives more precipitation than
any other island {n the Area. Over 66 inches of
precipitation occur at this isiand annually, with
monthly amounts varying from a low of 3.5 inches
in January and February to a high of almost 8.0

MILITARY GEOGRAPHY
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Inches in September; a secondary maximum neo.rj
7.0 inches occurs in May. Tristan Island also re- ]
cords precipitation on more days than any other j
island in the Area. At the observing station, near }
the coast, precipitation occurs on an average of .
185 days a year. Although seasonal variation is
generally small, there is a tendency for a maxi-.
mum frequency to occur in winter and a mini- !
mum in summer. Snow data for this island are ;
not avallable; however, indications are that snow;
frequently occurs at high elevations in winter but;
seldom, if ever, occurs near the coast. 1

The Falkland Islands receive an average of a;
little over 26 inches of precipitation, mostly in the
form of rain, each yecar, with monthly amounts:
varying from about 1.6 inches in September and::
October to a maximum of about 3.0 inches in De..
cember and January, Precipitation occurs on anj
average of about 160 days & year, with no pro-i
nounced seasonal variation. Snow i3 sometimes.
recorded during the months April through Octo-:
ber; however, the maximum frequency occurs dup-;
ing the winter months (June through August),]
averaging only 3 days or less per month, Nor-%
mally, there is no persistent snow cover, Hall s
accasionally ohserved over these islands, with a’
tendency toward a maximum frequency of occurs:
rence in September through November, 1

Grytviken, South Georgia, receives an average!
of about 58 inches of precipitation each year,i
Average monthly amounts range from about 3°
inches in October to 6 inches in July. Since the
observation site at Grytviken is sheltered by thed
mountains to the west, the precipitation regime:
at this station may not be necessarily representa-i
tive of other parts of the island. At the observ-,
ing station, precipitation occurs on about 1551
days a year, with only a slight tendency toward:
a maximum in winter, Snow is generally plentl-'
ful on South Georgia. Snowfall at Grytviken usu.:
ally occurs every month of the year, averaglng:
over 656 days annually and reaching a maximum:
frequency of occurrence in winter. During this-
season the general vicinity of the station {s com.’
pletely snow covered, and drifts form to a depth,
of about B feet. At higher elevations a permas:
nent snow cover is evident the year round, espe-:
clally in the vicinity of the deep glacier-filled val-.
leys separating the high mountain peaks, :

Meteorological data for the South Sandwich,
Islands and Bouvet Island are not available, How-.
ever, one may assume that the precipitation re.
gime at these islands is similar in many respects
to that of South Georgia. The descriptive mate.
rial avallable suggests somewhat less annual to-
tals at the South S8andwich Islands, with an in-
crease In days with snow. It s probable that.
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days with precipitation are somewhat higher on
Bouvet Island because of Increased cyclonic ac-
tivity.

d. OVERALL EFFECT OF SURFACE WEATHER ON
CLOTHING, STORAGE, AND SHELTER

(1) Clothing

(8) MAJOR INFLUENCES — Temperature,
varying with & wide range of latitude, is the most
important climatic factor affecting clothing re-
quirements throughout the South Atlantic Islands,
No seasonal changes in clothing are required ex-
cept on the isolated mountain peaks of Tristan
Island and South Georgla.

(b) REGIONAL REQUIREMENTS — The islands
of this Area are under three climatic regimes:
Ascension lsland s influenced by the tropical re-
gime, Saint Helena Island and the Tristan da
Cunha Group by the temperate regime, and Falk-
land Islands, South Georgia, South Sandwich
Islands, and Bouvet Island by the subpolat regime.
There are distinctive clothing requirements pre-
seribed for each of these climatic regimes. The
warm-weather clothing assembly {3 required for
the tropical regime, The cool-weather clothing
assembly ls sufficlent for the temperate regime,
except that the cold-weather assembly is required
on the slopes of Tristan Island's volcanic peak from
3,000 to 5,000 feet in winter and above 5,000 feet
the year round, The cold-weather clothing as-
sembly is sufficient for the subpolar regime, ex-
cept that the ultra-cold-weather assembly 1§ re-
quired on the slopes of Mount Paget on South
Georgla Island from 8,000 to 8,000 feet during the
winter and above 8,000 feet the year round,

These clothing requirements are based upon
clothing assemblies that have been prescribed for
worldwide military use depending upon the occur-
rence of mean monthly temperatures as follows:

MEAN MONTHLY

CLOTHING ABMEMBLY TEMPERATURES
warm-weather Above 68° F,
Cool-weather 80° to 68°* P\,
Cold-weather 14* to 80* P,
Ultra-cold-weather Below 14° P,

Appropriate service regulations list the exact no-
menclature and the basis for issue of various com-
ponents of these clothing assemblies. For
planning purposes, however, the clothing assem-
bly components are described in general terms.
Also listed are special items which are necessary
because of varying climatic factors.

The warm-weather assembly is a cotton outfit
(visored cap, shirt, trousers, and underwear). It
also includes leather combat boots and a poncho.
A woolen blanket Is adequate sleeping equipment
for use with this assembly.
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The cool-weather assembly supplements the
warm-weather clothing assembly with a hooded
water-repellent wind-resistant coat. Two woolen
blankets or a lightweight sleeping bag are ade-
quate sleeping equipment for use with this as-
sembly.

The cold-weather clothing assembly consists of
a wool shirt, wool trousers, wool-and-cotton un-
derwear, and insulated rubber boots, A coat liner
is added to the coat used with the cool-weather
assembly. A cotton field cap or a fleld cap with
wool pile lining is worn, depending on the degree
of coldness, Woolen glove inserts or woolen mit-
ten inserts, worn with the appropriate leather
shells, are also components of the cold-weather as-
sembly, A mountain-type sleeping bag (down-
and feather-filled) with a water-repelient case is
adequate sleeping equipment for use with this as-
sembly.

The ultra-cold-weather clothing assembly uses
the same inner insulating garments as the cold-
weather clothing assembly, except for the substi-
tution of a trouser liner in lieu of the wool trou-
sers, The outer garments consist of an additional
palr of cotton water-repellent wind-resistant
trousers with a trouser liner, a parka with liner,
and Arctic-type mittens. Boots with additional
insulated layers are substituted for the insulated
boots used with the cold-weather assembly., An
Arctic-type sleeping bag, consisting of down- and
feather-filled bags with a water-repellent case, i8
substituted for the mountain-type sleeping bag.

() EXCEPTIONS AND ADDITIONS FOR INDI-
VIDUALS IN A PROTECTED ENVIRONMENT — The
clothing assemblies just described are based on
the assumption that the individuals wearing them
will be living in the open 24 hours & day. Cloth-
ing requirements at permanent installations may
be modified; for example, a8 raincoat may be more
practical than a poncho, and blankets may take
the place of sleeping bags.

(d) BPECIAL REQUIREMENTS — Low tem.
peratures, high humidities, and sunglare ate the
factors creating special requirements for the
Area. Clothing attrition will be increased in the
region under the influence of the tropical regime,
where high humidities associated with high tem-
peratures cause rapid deterioration of untreated
cloth and leather items. Tinted glasses and chap
sticks are effective protection against sunglare re-
flected off snow and wind effects characteristic of
the subpolar regime, Sunburn cream is desirable
for use on Ascension Island throughout the year.
No special protection is requited ageinst insects
and reptiles in the South Atlantic Islands.
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(2) Storage — Temperature, humidity, pre-
cipitation, and winds are the maln environ-
mental factors to be considered for the protection
of stored items in this NIS Area. Heated ware-
houses, tents, or shelters are required throughout
the year on the islands south of 45°S, for the
protection of those items that may be damaged
by freezing temperatures or by alternate freez-
ing and thawing conditions, On Ascension Island,
adequate ventilation, in and between stored items,
s necessary to control corrosion and mildew,
Throughout the Area, storage has to be protected
agalnst light to moderately heavy precipitation,
Particular care is required agalnst heavy precipi-
tation during the autumn and winter months in
the Tristan da Cunha Group and on South Geor-
gla. Storage must be secured against the mod-
erate to strong westerly winds that predominate
during all seasons in the Tristan da Cunha Group
and on all the islands under the influence of the
subpolar regime, Drifting snow on South Geor-
gia, and also possibly on the South Sandwich
Islands, may cover storage items; special marking
precautions are required on these islunds. Pro-
tection is needed against the widespread depreda-
tion by rats on the islands of Ascension and 8aint
Helena.,

(3) Shelter — Shelter {8 needed the year
round in this NIS Area as protection against ex-
tremes of temperature, precipitation, and winds.
Protection is required against the sun's rays
wherever the tropical regime dominates, againat
below-freezing temperatures wherever the sub-
polar regime dominates, and against light to mod-
erately heavy precipitation and moderate to
strong winds in all of the Area.

Tents similar to those developed by th: U.S,
Army for Temperate Zone operations would pro-
vide adequate protection oh the islands noriii of
45"8,, and tentage similar to the U.8. Army hex-
aganal or Arctle tent would provide adequate pro-
tection on the lslands south of this latitude.
Tents should be fastened securely in the Tristan
da Cunha Group and in all of the islands south
of this group to withstand the strong westerly
winds during all seasons,

4. Amphiblous operations

The South Atlantic Islands located south of
about 38°8, latitude are predominantly within the
stormy belt of the westerlles and are subject to
definite operational limitations throughout most
of the year. Only the islands of Ascension and
Saint Helena have favorable conditions most of
the time. Unfavorable sea and swell conditions,
cloudiness, precipitation, low temperatures, and
sea ice would at tiimes seriously hinder amphibi-
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ous operations at the other islands in this NIS
Area. Amphibious operations may be conducted
among the Tristan da Cunha Group, the Falkland
Islands, South Georgia, and Bouvet Island during
the entire year, although often with considerable
difficulty. On the other hand, at the South Sand-
wich Istands amphiblous operations would be haz-
ardous most of the year. The Southern Hemi-
sphere summer (December through February) of-
fers the most favorable conditions and winter
(June through August) the least favorable for
condueting amphibious operations.

8. ASCENSION IarLAND AND Saint HELENA
TsrAnD — Although Ascension and Saint Helena
are over 700 miles apart, the infiuence of weather
on amphibious operations at these islands is quite
similar. Both of these islarids are under the in.
fluence of the southeasteriies of the permanent
South Atlantic anticyclone. 'The surface winds
are batween south and east over 90% of the time,
The Islands are too amall to be affected by land
or sea breezes, The miean wind speed is about 12
knots, and gales are rare. Sea and awell condi-
tions (seas less than 3 feet and swell less than
8 feet) favorable for conducting amphibioua op-
erations occur about 88% and 78% of the time,
respectively, with little seasonal difference.

The mean cloud amount is about 8-tenths at
Ascension and slightly higher at Saint Helena;
maximum cloud cover over both islands is recorded
during August through December, Precipitation
occurs generally less than 10% of the time at As-
cension and a little more frequently at Saint He-
lena. Good visibility is predominant; visibility less
than 2% miles is recorded in less than 8% of the
observations, The mean annual temperature is
in the middle 70's at Ascension and in the low 70's
at Saint Helena. There is little variation in sea-
water temperature throughout the year; the aver-
age is near 76" F. at Ascension and 74" F. at Baint
Helena. Relative humidity along the coast aver-
ages near 70% at both islands.

b. TRisTAN DA CUNHA GROUP -~ This small
group of islands is located south of the center of
the permanent anticyclone. Westerly winds are
predominant. The mean wind speed is about 17

Note  Amphibious operations are defined as those op-
erations {nvolving the movenient of troops and
equipment onto s besch and the associated pro-
tective measures, The meteorological elements
discussed in this Subsection are thoae which are
of primary importance to auch operations as hell-
copter troop tranaport, waterborne troop and
cargo landing, underwater demolition, air sup-
port, and naval gunfire support. Further dis.
cussion of some of the elements may be found
in the Bubsections on Air, Alr-ground, and
Ground Surface Operations,
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Kknots. Ciales are rare in summer; however, they
occur about 169 to 209 of the time during the
winter season. With unlimited fetch and a mod-
erately strong mean wind speed, moderate to
rough sea and swell conditions predominate,
Slight seas (less than 3 feet) and low swell (less
than 6 feet) are observed about 33% of the time.
The most favorable period for slight sea and low
swell {s during the summer season,

The cloud amount varies llttle throughout the
year, averaging between 60% and 85% cloud cover
in most months, Light showers account for moat
of the precipitation, which occurs on an average
of 20% to 26% of the time., Visibility is usually
good; however, about 5% to 109 of the time visi-
bility Is less than 2% miles due to precipitation
and occasionally fog. The air temperature is in-
fluenced greatly by the sea-water temperature;
both average near 58° F. in winter and almost
86" F', in summer,

¢. FALKLAND IsLANDS — Westerly winds are
predominant in the vicinity of the Falkland
Islands with winds from the remaining directions
about evenly distributed, The mean wind speed
is about 17 Rnots. Gale-force winds occur gener-
ally less than 109% of the time during summer and
from 169% to 20% of the time during winter, Sud-
den squalls may occur at any time, but they are
less frequent at night than during the day. The
summer season has the largest percentage of sea
and swell conditions favorable for amphibious op-
erations. Annually, slight seas (less than 3 feet)
and low swell (less than 6 feet) occur 46% and
37% of the time, reapectively.

The mean annual cloud amount is about
6-tenths. The cloud cover varies little throughout
the year; however, increased cloudiness usually
accompanies northerly winds. Precipitation oc-
curs about 209% of the time during most months
of the year. About one-third of all precipitation
is in the form of snow. Snowfall is heaviest from
June through September; however, it 18 observed
during all months. Thunderstorms are rare. Vis.
ibility less than 2l2 miles is observed about 10%
to 15% of the time, and occurs least frequently
during the summer. Dense fog occurs about 4%
of the time and is most common in July. There
{s no month in which the air temperature has not
fallen below the freezing point. The annual aver-
age air temperature {s about 44" F., and the sea
temperature averages near 43" F. 'The mean rel-
ative humidity averages a little over 80% for the
year, with a slight maximum occurring during the
winter.

Sea fce s rare In the vicinity of the Falkland
Islands. During severt winters, the pack lce of
the Antarctic has surrounded the islands; how-
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ever, this ice can usually be penetrated by rein-
forced vessels. Icebergs are observed occasionally.

d. SoutH Georala — South Georgla is exposed
to strong westerly winds blowing over a cold, ice-
bearing sea. The predominant wind direction is
between west and northwest., The mean wind
speed is 12 knots, Calms are ohserved about 20%
of the time, The winds are frequently squally,
and at times warm foehn winds flow down the
mountains along the north coast with great vio-
letice, Ciales occeur about 109% of the time, with
maximum frequency occurring during the winter,
Slight sea (less than 3 feet) and low swell (lesa
than 6 feet) are observed 39¢% and 23% of the
time, respectively, The summer senson has the
highest percentage of slight sea and low swell.

The average annual cloud cover is near 7-tenths,
with a tendency for maximum cloudiness to sccur
in December and January. Precipitation occurs
about 48% of the time; however, the amount is
not excessive. The south coast is usually snow-
covered the entire year. Along the north coast,
snow is observed during all months; however, the
warm foehn winds sometimes prevent its accumu.
lation, even in winter. Dense fog occurs about
10% of the time, occurring most frequently from
November through March, Visibility less than
21 miles is observed about 30% of the time. The
mean dally temperatures range from the high 20's
to the low 40's, with the extremes ranging from
-~3° to 84> F. The mean sea-water temperature
is 36° F. Relative humidity averages between 70%
and 76%.

Only during severe winters does the Antarctic
pack ice extend as far north as South QGeorgia.
Large quantities of ice in the bays along the south
coast hinder amphiblous operations a great part
of the year,

e. Bouts Banpwiom IsLANDS — Few marine
observations are avallable in the vicinity of these
lslands from May through September. Observa-
tions during the other 7 months Indicate that the
predominant wind direction is westerly. The
mean wind speed is about 16 knots. When the
seq is ice free, sea and swell conditions (sea less
thun 3 feet, swell less than 6 feet) are favorable
for amphibious operations about 33% of the time.

Indications are that the meteorological condi-
tions in the vicinity of the South Sandwich Islands
are generally similar to those of South Georgia,
with & posaibility of a little more cloudiness and
of temperatures a few degrees cooler,

Ice begins to form on the sea around the south-
ern islands of the Bouth Sandwich Islands in early
Jurie, and by mid-July the group is completely en-
closed by ice. This condition continues untii Oc-
tober, when the pack ice begins to recede south-
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ward. By the first of January, the ice has usu-
ally disappeared around the northern islands, All
the islands are normally ice free by the end of
January,

MILITARY GEOGRAPHY

3. Tristan da Cunha Group

The Tristan da Cunha weather service was es- |

tablished in 1941 by the Meteorological Section

of the Union of South Africa Afr Force and in

[ 1 . Bouver IsLAND — In the vicinity of Bouvet 19468 was transferred to the Weather Bureau, De- |
Island the winds are predominantly westerly. partment of Transport. Presently on Tristan |
The mean wind speed is about 15 knots. The high-  Island, surface synoptic observations are taken at

-’-‘ est seasonal mean wind speed is observed in win- 0000, 0600, 0900, 1500, and 1800 GMT, with hourly
ter. Sea and swell conditions (seas less than 8 observations taken at 0600 through 1400 local ;

: feet, swells less than @ feet) favorable for conduct- time, Upper-air pilot balloon soundings are

) ing amphibious operations occur about 339 of the  taken when conditions permit. Monthly clima- -

time. The summer season has the highest pcr-  tological means are transmitted. Total radiation ;

; centage of favorable sea and swell conditions. and duration of sunshine are compiled into bulle-

i Although very few meteorological data are avail- tins. During the whaling season, reports from

able for this island, indications are that the cli-  this island are included in the collective messages ]

mate is cold and dismal with an average annual of whaling ship reports transmitted from South '

i temperature of about 82;01‘. The sea-water tem-  Africa, |

8 erature also averages about 32° F, Sea ice nor-

rr;\a.lly does not torrg; however, during severe win- 4. Falkland Islands and South Georgia
ters, Bouvet Island may be encompassed by pack Although weather observations (mostly precipi-
ice for several months. tation, temperature, and relative l:umldity) have :

been taken during various periods since 1874, there -
C. Meteorological facilities and organization s yttle mtormngon recar%lng the weather serv- -

(as of March 1960) ice responsible for these observations Howev:‘x:,

the British Meteorological Office has summaris

1. Ascenslon Island and published many of these observational data.

.. Little information is available concerning the The Falkland Islands and Dependencies Meteor-
' history and organization of the weather service  ological Service had its origin a little over 10 years ]
« of Ascension Island. Observations taken during  ago when bases were first established at Port Lock. 4

G the years 1854 to 1865 and 1889 to 1033 have been  roy (64°60’8., 63°31'W.) and Deception Island. In !

. compiled by the Meteorological Office, Air Minis- 1950, a single Meteorological Service was estabs

A try, London, Between September 1942 and May  lished as an Integral purt of the Falkland Islands;

g 1947, upper-alr data and surface observations  Dependencies Survey, with headquarters at st,.n.
were obtained under the direction of the United ley, Falkland Islands,

A States Army Air Corps. From September 1857 to The Chief Meteorological Officer is directly res
date, under the auspices of the United States, sponsible to the Governor for the technical effi-]
upper-air data and surface observations have been  clency of the service and seeks advice, as required,

ik obtained. Rawindsonde releases are scheduled on  from the Director of the Meteorological Office,!
y a basis of 2 a day, while surface observations are  London. The general functions of the Service are:
. taken every 3 hours. Also at the present time 1) to provide forecasting services for the whaling:
N under the direction of the United Kingdom, synop-  fleets operating in the waters of the Falkland'
tic surface observations are taken at 0600, 1200, Islands and Dependencies; 2) to prepare local:
and 1800 GMT daily, and upper-air pilot balloon  Weather forecasts in the Falkland Islands for thc‘
soundings are taken at 0600 and 1800 GMT daily.  general public, for shipping, and for the Governd]
ment Air Service; 33 to supervise meteorological:
2. Saint Helena Island observations in the Falkland Islands and Depends
Practically no information is available concern-  encies and to broadcast this information in the
ing the history and organization of the weather  form uf collective synoptic measages, 4) to collect
service on Saint Helena Island. Surface observa- and publish climatic data; and 8) to aponsor lims
tions taken during the years 1863 to 1862 and ited investigations into the meteorology of thq
1893 to 1924 have been made available by the Me-  Falkland Islands and Dependencies region. ]
teorological Office, Air Ministry, London. Under Full synoptic cbservations are taken at Stm1
“ the direction of the United Kingdom, surface syn- ley, Falkland Islands, and at Grytviken, Sout
+ optic observations are now taken daily at 0000, Georgia, at 3-hourly intervals, and pilot balloo

ascents are made when possible. Additional o

0600, 1200, and 1800 GMT., No upper-air obser-
servations are made at Fox Bay, Pebble Island
1

vations are taken,

] NOT RELEASABLE TO FOREIGN NATIONALS Paox 23-2{
o

|
1
1

'

PP P VN SR ERTTItIN TR LT ,d




Westpoint Island, and Darwin, all located in the
Falkland Islands, by part-time observers and are
invaluable for briefing the local air service. Ob-
servations made at these four stations are rnade
with sufficient regularity to form the basis for
monthly and annusl climatological surmaries.
In addition, synoptic reports are received from
ships registered in the Falkland Islands, visiting
British ships, fleet auxiliaries, and seasonal! whal-
ing vessels. Upper-air data from various stations
are collected at Stanley, Falkiand Islands. Radio-
sonde observations taken at Stanley are sponsored
by the British Afr Ministry.

Local forecasts for the Falkland Islands are
broadcast daily at 1516 and 2116 GMT for the bene-
fit of the farmers and the general public. On re-
quest, information ia supplied to the Gavernment
Air Service and ships operating in the general vi-
cinity. During the whaling season, forecast bul-
letins are jssued from Stanley for the whaling
fleets at 0200, 1800, and 2100 GM'],

Three forecasts a day, at 0215, 1515, and 2118
GMT, are provided for South Georgia and the
ocean area south of 50°8. latitude between 10¢
and 40°W, longitude,

A continuing shortage of experienced staf! per-
sonnel throughout the Service hay been reported.
This problem has been minimized, to a degree, by
recruiting untrained personnel and training them
in London, England, or Stanley, Falkiand Islands,
Senlor duties at each station are carried out by
experienced meteorological assistants, Each sta-
tion has assigned to it at least one observer who

NIS 64
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has been approved by the British Meteorological
Office.

Weather service facilities do not exist on the
South Sandwich Islands or Bouvet Island.

D. Climatic data tables

The data presented in tabular form with a pe-
riod of record of 5§ years or more are considered
to be quite reliable and representative for the ob-
servation site. The length of record of tempera-
ture, precipitation, and relative humidity at most
stations {n this NIS Area is sufficient to show rep-
resentative means and extremes, As more cloud,
visibility, and wind data are made available in the
tuture, the statistical conciusions may change
tlightly: however, the change at these {sland sta-
tions should not be as great as might occur at
continental stations, Data for the South Shet-
land and South Orkney Islands, located just
south of the Area boundary, have been included
to tacilitate a comparison. Upper-air data are lim-
ited; however, the data for the two atations where
radiosonde observations are taken are considered
reliable and representative,

A map of station locations (Fraune 23-30), with
an accompanying list giving latitude, longitude,
and eclevation of stations mentioned in Subsec-
tions A, B, and D, appears at the end of this Sec-
tion,

The annual values in some tables may be
slightly different from the sums or means of the
monthly values because of the rounding-off of
fractions,
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E. Comments on principal sources
1. Evaluation

Weather observations made in this NIS Area
are generally of adequate quality, however, the
coverage Is limited. Climatic data are available
for most of the larger islands in the Area, but
usually there is only one ohservation station on
each island, Much of the tabular material was
taken from climatological data published in
Sources 2, 6, and 7 and from machine tabulations
made by the Data Control Division, Alr Weather
Service, Asheville, N.C, Sources 6 and 7 also con-
tain rather extensive discussions concerning the
meteorology of the subpolar islands of the South
Atlantic, The remainder of the sources were par-
ticularly valuable as general background mate-
rial,

The major deficlencies encountered in prepar-
ing this Section were the lack of data pertaining
to aireraft operations and the lack of sufficlent
upper-air data coverage,

2. Lint of sources

1, Oneat BriraiN, Hyproararkic Orrick. Africa Pliot, Pt.
11, ed, 8. Londot, 1939,

UNGLASSIFIED

D R

MILITARY GEOGRAPHY

2, GREAT BRITAIN, MrTEOROLOGICAL Orrick. Tables of
Temperature, Relative Humidity and Precipitation
tor the World, Pt. IT and IV. London, 1958,

Upper Air Data, Pt. 1. Stanley, Falkland Is-
lands. London. 1957,

4. ———we, Upper Alr Temperature Over the World.
Geophysical Memolrs No, 101, London., 1858,

5. GrEAT BRITAIN, METEOROLOOGICAL RESEARCH COMMITIRE.
Seasonal Charts of the Mean Height of the Tropo-
pause. M.RP. No, 33¢, London. 1047,

6. PxppEr, J. Meleorology of the Falkland Islands and
Dependencies, 1944-1050. London. 1954,

7. BoUTH ArnicA, WEATHER BUREAU, DEPARTMENT OF TRANS-
PoRT, Meteorology of the Antarctic, Pretoria,
1087,

8, U.8, Navy HybroarapHie Orricx. Oceéanographic At-
las of the Polar Seas, H.0, Pub, No. 708, Pt. 1, Ante
arctic. Washington, 1987,

Satling Directions for the Antarctic, Bd. 1.
H.O. Pub, No, 138, Washington. 1843,

10, ——, Sailing Directions jor South America, Vol 2,
ed. 8. H.O, Pub, No, 173. Washington. 1083.

3.

9

11, . Sailing Directions for the Southwest Coast k

of Africa, Bd. 4. H.0, Pub, No, 106, Washington,
1681,

12. U8, Orrick or CHiEr or NAVAL OPERATIONS. Marine
Climatic Atlas of the World, Vol. 4. Bouth Atlantie
Oceah. NAVAER 80-1C-831, Washingion, 1888,
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LIST OF STATIONS

) LATI- LONGI | KLEVA-
ISLAND AND HTATION PR [ N
- SOSt W feet
3 Ascension Island. ................| 7 68 14 26 hh
Saint Helenn Island. .. ..........[ 16 b b 43 2,000
i Tristun dn Cunha Group:
J Teistan Iland. .. ... AT 08 | 1210 i
" Falkland Islanda:
9 Durwin...........ooooeao | 8180 | 58 B8 13
X FoxBay............oovvvevn f B1 BT | OO OB 4h
Stanley.......o.oc o) B4 (BT B2 1T
South Geoygln:
- Orytviken. . e BT B0 Bt 10
South Orkney Inlunda."
Laurie Island. . o] 0042 | 44 3D 30
. Signy Islnd.. vl G043 1 46 36 ™
. South Shetlund Inlun(ls' "
‘ Admiralty Bay., coond] 0208 | 68 24 04
Deception Islund. Cocvn | G280 ] 60 0

* Coordinates give loeations of wenther stations and do
not necessartly coinelde with those for populated places.
** Neat bul outside NIS 64 Area.
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SAINT HELENA AND DEPENDENCIES comprives
Ascanisioh, Saint Helena, and the Tristan da Cunha
Group. The Tristan da Cunha Group comprises the
islands of Tristan, Inaccessible. Nightingals, and Gough,
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This publication, issued separately for flexibility in production and use, is one of
the integral components in the National Intelligence Survey of comprehensive basic

intelligence on this NIS Ared.

The standard NIS (s divided into'the following: ine Chapten
Geography) Il Transportation.and Te jcommunicat
V) Economic; VI Sclantific Viii-Armed M¢

and Landing Beac

th
QNG hes,
Communism.. .~

I Toleco

The Section, covering ‘@ majol _
subtequent maintenance. Each Sactien
Intelligance Agency. primarily responsibl \
carries the. date on which the respomiible- Agency: approved:
publication. Sections may be combined and i od a1 @ consol
may be supplemented by Annaxes on special whareas, - - -

" the sighdird NIS Inéludes @ Qaietteer of grograghic.namws-appréved:

United: Staites Board . on Guographic. Names' (issued as a’separaty volum
consolidated biographical reference work.‘Koy-hnomlmps.l R

Byt
an

World sea areas, in terms of mo]orlq,couh basins, are treated In.the NiS.en. .. .~ . .~

Marine Climate and Oceanography; sach ocean basin subdiviion ls treqted in @

Part, consisting of three aections, which is the unit of preduction and-is anilo out'te
o standard NIS Chapter. ~ The NIS program:alse Includes separate; publicatigne.on...
special subjects, e.g., International Cemmunism, which ore imued as approprlate, .00

NIS Areas which have been segmented or combined to roﬂo‘cf.'fundquhhl.pﬁm-;; )
ical cevelopments are designated by caphtal letter suffixes. Certain large NIS units'

are issued in parts, which are identified by Roman numeral -uffixes.

Sections are to be bound or filed In topical sequence rather than ucecrdlna'

to the sequence of dissemination. NIS maintenance units superiede previously dated
editions on the same topics. The basic inter-relationships between the topical com.
ponents which make each NIS an integrated and comprehensive sutvey are-sum-
raarized In the NIS Correlation Guide,

The nature and scope of the NIS program, the allocation of NIS produ.ctldn

responsibilities, the delineation of NIS Areas, and the outline guides for tapleal unis -

are set forth in the NI§ Standard Instructions, A convenlent summary of the NIS
Standard Instructions, designed particularly for NIS users, s avallable in the NIS
Reference Ouide which may be requested through official channels.

The NIS Is published and disseminuted By the Central Intelligence Agency.
Components of the Departments of State, Army, Navy, and Alr Force should request
additional copier from the Intelligence Agencies of these Departments.  QOther govern-
ment agencles desiring published units of the NIS should make supported raquest for
them through official channels to the Central Intelligence Agency.
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