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. - MAGNETIC VARIATION lia.
The lines of equal magnetic variation for the Epoch 2000 are
shown by gray lines on the main body of the chart. (Sce inset
chart for the rate of annual change.)
20° TEMPERATURE~The mean air temperature in the Indian Ocean oF
ranges from below 6°C at 50°S to over 28°C in an area from northern
Australia to Micronesia. At the northern edge of the Red Sea and Per-
sian Gulf the mean temperature is juat under 18°C while at the same
latitude off the China coast the mean temperature drops to 8°C. Nearly
98 percent of the temperature observations along the equator lie be-
tween 24°C and 32°C while along the 50°S parallel the same percent-
age lies between 4°C and 12°C At 3(°N, approximately 98 percent lie
between 12°C and 24°C over the Red Sea and between 0°C and 16°C
off the China Coast.
WINDS-The average winds across the Indian Ocean north of 35°S,
gl are predominantly force 2 to 4. North of the Equator the prevailing
10 wind direction is north or northeast (the northeast winter monsoon) The arrows on the chart indicate the prevailing direction, 10°
and south of the equator to 35°S the prevailing winds are east or south- and the numerals show the mean current speed in knots, The
cast. South of 35°S, the prevailing winds are from the west or north- broken arrows indicate the probable surface current flow
west at force 4 to 6. where data are sparse, but more importantly they indicate
fircotional varisbility,
GALES—-Winds of force 8 and higher are confined mainly south of
40°S. Ten percent or more of the observations south of 45°S report gale
force winds with a few small areas along the 50°S parallel reporting
gales 20 percent of the time.
(0 0
10 EXTRA TROPICAL CYCLONES—The primary storm tracks exist
between 50°S and 70°S where storms rotate around periphery of the
Anarctica unrestricted by any land mass. Few fully developed lows
e appear between the Australian highs except for the quasi-permanent
thermal low over northwestern Australia. A secondary storm track
runs from southeastern Australia across New Zealand into the South
8 Pﬂ:iﬁc‘
o i, Tropical Cyclones--During January most of the tropical 5
10 L cyclone activity is confined to the Southern Hemisphere. On the 10
average for 10-year period, 32 tropical storms with winds of 34
knots or greater can be expected to ocour in the southwest Indian
Ocean, 34 in the southwest Pacific and Australian area, and only 1 in
e B the north Indian Ocean. Of these storms, 13 can be expected to reach
hurricane strength (force 12) in the southwest Indian Ocean, 7 in the
S 4 southwest Pacific and Australian area, and none in the north Indian e . s
[ Ocom. - ? i s EXPLANATION OF WD ROSES
VISIBILITY-Visibilities of less than 2 miles are rather infrequent ; a_
across most of the Indian Ocean during January. Most areas south of ?REVAMGWWDSANDC:\IM-TM ose irblue color
40°S have visibilities less than 2 miles on the order of 10 percent of the e
time. while south of 45°S, the froquencies generally increase to around data. The rose shows tho distribution of the winds that have prevailed
o 20 percent. in the area over a considerable period. The wind percentages are sum-

marized for the eight points and calm. The arrows fly with the wind
indicating the direction from which the wind blew. The length of the
shaft, measured from the outside of the circle using the scale below,
gives the percent of the total number of observations in which the wind
has blown from that direction. The number of feathers shows that aver-
age force of the wind on the Beanfort scale. The figure in the center of
the circle gives the percentage of calms. When the arrow is too long to

USE OF CHART

This chart is not intended to be used alone but in conjunction
with other navigational aids. The chart presents, in graphic
form. averages obtained from data gathered over many years

B2 in meteorology, and oceanography to aid the navigator in se- fit conveniently in the 5° square, anything over 29 percent, the shaft is
p 8 lecting the quickest and safest routes. Included are explana- broken and the percentage is indicated by numerals.
1 0 tions of how to use each type information depicted on this chart. For Example—The sample wind rose should read thus:

In the reported observations the wind has averaged as
follows: From N.15 percent force 4; from N.E. 43 per-
cent , force 5; from E. 22 percent, force 4; from S.E.
6 percent, force 4; S. 3 percent, force 3; from N.W. L NS
4 percent, force 3; calms 2 percent. X

(+]
0 10 20 3040 5060708080100 ~—— a0

SCALE OF WIND PERCENTAGES

1, 90 180
/;m!,-mlnuum 40°
—m
7 3
o SEL ad 2 50°
SURFACE 1915. 0 1u12,5-—74—’_ — FREQUENCY AIR SEA SURFACE 00 0 0 212 210 .}0 00
PRESSURE A, 5 P, P - OF TEMPERATURE TEMPERATURE il olo oleNojo 0,@ 3. 112 0/0°0f0 1§
This chart shows the ) X T WAVE HEIGHTS The mean air The mean sea suface ofo olo olQ 0 I's 0- -U"’f_]'}b 3]
average barometric - | % " The red line on the temperature (°C), in temper_ah.u’e_ 00, [i 0 |0 0 | 0 ’ 0
pressure reduced to " main body of the red lines is shown for green lines, is shown i 0 0 0joOjBOJOD Ul
?ixldw:]l Is]t:i;;ﬂ?e e chart indicate the i\ﬁery l:h degrees for every 4 degrees. 0 rﬂ' 0.0/0 0|0 0|0(140 O &8, 0
8 ue or E 2
illi s percentage of fre- All weather narra
every 2.5 millibars r:-__.__l i : e { quency of wave tives refer to air tem- GALES—The red numerals in the center of each 5-degree square on |10’ g — %ﬁﬁ\m -0 1 3 "
difference in pres- —— . height equal to or perature. this inset chart show the average percentage of ship reports in which 4 F‘“ /L—M’ﬁ 3 ) s | Mg 2|1 0 0
sure. i ( e il 4 greater than 12 feet. winds of at least force 8 have been recorded for the month. Where “0” | 0 211 < 0 1loolo 1|1 1]0 1 423 0 28 HO—-
TROPICAL \ 1007.! B In analysis, when VISIBILITY is given, gales may have been recorded, but too infrequently to givea |2 54 > olo ol1 olz—etr—sl1 0 > 2
CYCLONES 31?.5—-‘-.\31k &’ 1010. both sea and swell Blue lines show percentage value. i UD g N o ‘U/ ] ﬁ
The mean tracks of ., oty s L :ir;h;ep;rtegi, tl;j percentage of obser- ATRNY 2(1 2]2 212 1670 0|0 0)1 OJ0) 4y |
- et : value is us i i A " 2 '
tropical storms and D i st VSHUSS Soporiing NOTE i 2 111 2|1 Q]2 1)1 H'U_Tz"%,ﬂrﬁ‘
hurricanes  are I ,_r"d}" X% AR . ility less than 2 In all cases it must be borne in mind that ships tend to 3 ”‘)d .m\g\
shown in green. : L —d—101 e miles. avoid areas of bad weather. For this reason. ship’s ob- 1431329 k
These tracks repre- " — _— servations tend to be biased toward good weather con- 6 5
sent averages and — T 1010.0- ditions--less gales and high waves being recorded than
movements of indi- 1007 5—=55b N e actually occurred. Hence. climatological estimates will
:::;l?ary 5&2;2;;5 i . — — also be biased toward the good weather conditions ==
5 o B0 a0 1007 ne= 1207 1307 1407 150 1607 P " P P 40°
60° 60°
10° 20° 30° 40° 50° 60° 70° 80° 90° 100° 110° 120° 130° 140° 150° 160°




PILOT CHART OF THE INDIAN OCEAN FEBRUARY
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: WAVE HEIGHTS—Between 20°N and 20°S few waves reach heights LOCALWEATHER

a of 12 feet. An area running from the central South China Sea to just For extended remarks on the marine climate along foreign coasts, see
south of Japan experiences waves of at least 12 feet, 10 percent of the the appropriate Sailing Directions and Planning Guides prepared pub-
L) time with frequencies in the Formosa Straits reaching 20 percent. Fre- lished by the National Imagery & Mapping Agency (NIMA). For the

! a @ )ﬂ quencies of 10 percent, also occur northeast of Micronesia and in- coasts of the United States and its possessions, see the appropriate Coast
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30°

PRESSURE--The mean pressure pattern for February is very
similar to that of January. The mean position of the equatorial
trough is still south of the equator, extending across northern
Australia and northern Madsgascar. Its lowest mean pressure being
below 1007.5 millibars and centered over northern Australia and
New Guinea. The subtropical high still extends from southern Africa
to southwestern Australia with a mean central pressure of just over
1020 millibars, centered at 90°E, 35°S. A second subtopical high,
centered east of Australia, has increased its mean central pressure
from 1015.0 millibars in January to 1017.5 millibars in February.
The south and southeast coasts of Asia are still under the influence of
the central Asian high and the northcast winter monsoon.

crease to 30 percent over the western North Pacific. In the Southern Pi]ctplepax'edqndp“]ubhshe[ s dhythelNatlI'onal“ Ocean Slune)‘ The]_ ]m;
Hemisphere, frequencies of 10 percent occur south of 20°S and ina wnﬁhﬁc md@ﬁcmm&mm
o0 i ...____ 1 T rclat{vcly umibrmprogmssmnmm:ascmamwcimumufm 50 per- Data and Information Service, carries informative articles on marine
§P. 5.t LY > T TN cent just north of 50°S. climatic conditions and tropical cyclone information on the Southern

u

MAGNETIC VARIATION
The lines of equal magnetic variation for the Epoch 2000 are -
shown by gray lines on the main body of the chart. (Sce inset
chart for the rate of annual change.) :

20°

20° TEMPERATURE--Only small shifts in the mean temperature pat-
tern have taken place since January. The warmest mean temperatures,
28°C and just above, occur over the Mozambique Channel and in the
vicinity of northwest Australia and Indonesia. Within the relatively wide
latitude band of 25°S to 10°N, the average temperature is 26°C or
slightly higher. At 50°S, the mean temperatures range from 5°C to 6°C
and at 30°N they range from 18°C over the Red Sea and Persian Gulf
to 8°C off Shanghai.

'WINDS-In the Northern Hemisphere the prevailing winds are from
the north or northeast (the northeast winter monsoon) with an
average force of 2 to 4. Prevailing winds between 0°S and 35°S are
from the cast or southeast at force 2 to 4. South of 35°8S, the predomi-
5 nant direction is west or northwest and the incan wind speeds in-
10 crease to force 4 to 6. The arrows on the chart indicate the prevailing direction,
and the numerals show the mean current speed in knots. The
GALES—The frequency of gales is at its annual low during February, broken arrows indicate the probable surface current flow
Gales are confined mainly south of 40°S and in most regions south of where data are sparse, but more importantly they indicate
45°S, frequencies do reach 10 percent. However, north of 40°S, only a directional variability.
few small arcas expericnce gale frequencies of even 5 percent.

EXTRATROPICAL CYCLONES—Little change in the tracks has
taken place since the previous month. The majority of lows still
migrate from the western ocean across the unbroken waters between
50°S and 70°S. A weak secondary track persists off eastern Australia
and across New Zealand, although few fully developed lows penetrate
the arca between the subtropical Australian highs. The Australian
o° thermal low affects a large region of tropical waters near

10°

0

4
TROPICAL CYCLONES—During February, it is a rare event to en-
- counter a tropical cyclone in the Bay of Bengal or Arabian Sea.
. * However, in the Southern Hemisphere, the average occurrence of
tropical cyclones during February is 3.3 per year in the Southwest In-
= dian basin and 4.1 per year in the southwest Pacific and Australian
area. On the average 1.1 of the storms will reach huricane strength

g (force 12) in both the southwest Indian and the southwest Pacific and
Australian areas.
84
1 A VISIBILITY-The general area of poor visibilities (Less than 2 miles)
has not significantly changed since January. The only area reporting
poor visibilities, 10 percent or more of the time, is located south of
- 40°S. Frequencies increase to more than 20 percent south of 45°S.
o
"EXPLANATION OF WI\D ROSES
a
- = is located in the center of each 5° square where theré-wds sufficient
0.7 2 M T 0. data. The rose shows the distribution of the winds that have prevailed
e \\\“\\\\\Il‘ ! m, n in the area over a considerable period. The wind percentages are sum-
\\\\\\\ Yo 350 2 /I/,r,” marized for the eight points and calm. The arrows fly with the wind
/-?4;, indicating the direction from which the wind blew. The length of the
USE OF CHART .\35\"‘"% w7 shaft, measured from the outside of the circle using the scale below,
3 s i o Q5 ¢/ gives the percent of the total number of observations in which the wind
This chart is not intended to be used alone but in conjunction has blown from that direction. The number of feathers shows that aver-
with other navigational aids. The chart presents, in graphic age force of the wind on the Beanfort scale. The figure in the center of
form. averages obtained from data gathered over many years the circle gives the percentage of calms. When the arrow is too long to
in meteorology, and oceanography to aid the navigator in se- fit conveniently in the 5° square, anything over 29 percent, the shaft is
lecting the quickest and safest routes. Included are explana- L3 broken and the percentage is indicated by numerals. i
tions of how to use cach type information depicted on this chart. For Example—The sample wind rose should read thus: , f
In the reported observations the wind has averaged as A,
follows: From N.15 percent force 4; from N.E. 43 per- 2 o
cent , force 5; from E. 22 percent, force 4; from S.E. ‘T
6 percent, force 4; S. 3 percent, force 3; from N.W. ]
4 percent, force 3; calms 2 percent. ,1 '_' 30°
0 10 20 3040 5060 708090100 i
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WAVE HEIGHTS~An area extending from northwest of the Philip- LOCALWEATHER

pines to north of Taiwan and an area northeast of Micronesia are the For extended remarks on the marine climate along foreign coasts, see
only two regions in the Northern Hemisphere covered by this chart the appropriate Sailing Directions and Planning Guides prepared pub-
where wave heights of 12 feet or higher are observed 10 percent or lished by the National Imagery & Mapping Agency (NIMA). For the
more of the time. In the Southern Hemisphere, wave heights of at least coasts of the United States and its possessions, see the appropriate Coast
12 feet are encountered 10 percent of the time at 20°S. The frequency Pilot %d gul\::;hed b‘{g:hNE?gﬁ;_ﬂ Ocﬁuwgf-ugelg
continues to increase towards the Pole until a maximum of near 50 IOSW PUDLICRLION T e b ot
percent is reached just south of 50°S. by National Oceanic and Atmospheric Administration, Environmental

Data and Information Service, carries informative articles on marine
climatic conditions and tropical cyclone information on the Southern
Hemisphere.

30°

PRESSURE-By March, the equatorial trough has shifted north and
is nearly centered over the equator with a mean central pressure just
under 1010 millibars. Also, a flattening and elongation of the sub-
tropical high has taken place. The central pressure of the subtopical
high is still over 1020 millibars and now extends from 55°E to 105°E,
more than in size since February. The influence of the
Siberean High along the south Asian coast has diminished and the
pressure gradient has become relatively weak. The hot weather
season of the northeast monsoon has begun.

MAGNETIC VARIATION
The lines of equal magnetic variation for the Epoch 2000 are
shown by gray lines on the main body of the chart. (Sce inset
chart for the rate of annual change.)

TEMPERATURE--The mean air temperature has increased slightly @
over the tropical regions of 20°S to 20°N, to around 28°C. Ninety-

eight percent of the temperatures observed in this region fall between

20° 24°C and 32°C. At 30°N, the mean temperatures range from 18°C to

20°C over the Red Sea and Persian Gulf'to 10°C over the Pacific Ocean.

At this latitude, one percent of the percent of the temperatures fall be-

low 12°C and one percent above 24°C over the Red Sea and below 4°C

and above 20°C over the Pacific Ocean. In the Southern Hemisphere

along the 50th parallel the mean temperatures run from 5°C to 6°C

with 98 percent of the temperatures falling between 3°C and 8°C.

20°

'WINDS--North of 10°N, the prevailing winds are out of the north or
northwest and average force 2 to 4. Ten degrees either side of the equa-
tor, the average winds drop to force | to 3 vary somewhat in direction.
In the Southern Hemisphere between 10°S and 35°S, the prevailing
winds are from the east or southeast at force 2 to 4, while south of
35°S, they average force 4 to 6 and are predominately westerly. OCEAN CURREN;

10° : ; . : : The arrows on the chart indicate thé®prevailing direction,
GALES-The main region of gale activity during March is confined to and the numerals show the mean current speed in knots. The
the cyclonic belt of the Roaring Forties. Ten percent of the observa- broken arrows indicate the probable surface current flow
tions in this region report force 8 or higher winds. where data are sparse, but more importantly they indicate

EXTRATROPICAL CYCLONES-The warm-season pattern of pri- Sirectiohat yetigitify:
mary storm tracks persists during March. Travelling lows are confined
mainly between 50°S and 70°S, moving west to east across the unbro-
ken waters off Antarctica. A weak secondary track still appears across
New Zealand although few fully developed lows penetrate the region
between the two subtropical Australian highs. The strong quasi-per-
manent thermal low is still present over northwestern Australia.

W

10°

AN

478 58

NG o TROPICAL CYCLONES--With the northward movement of the
sun, the temperatures over the Bay of Bengal and Arabia Sea begin
to increase, but they are still not warm enough to spawn much
; tropical cyclone activity. During March in this region, only one
) tropical storm can be expected to develop every ten years. Sea
) temperatures are still warm enough in the Southern Hemisphere
o.. however, to spawn an average 2.5 tropical storms per year in the
“ southwest Indian Ocean of which 0.8 should reach hurricane strength
E (force 12). For an average year, the number of tropical storms in the
southwest Pacific and Australian area is expected to be 3.7 of which

1.3 should reach hurricane strength.

"EXPLANATION OF WH{D ROSES
PREVAILING WINDS AND CALMS~The wiithgose iryblue color

VISIBILITY--Most regions of the Indian Ocean continue to provide
good visibilities for the mariner. A region along the Asian coast from

Hong Kong to J. reports visibilities than 2 miles) 10
0 &of&ﬁmﬂmmmsﬁmmgcy- is located in the center of each 5° square where ther@-wds sufficient
\ clonic belt, poor visibilities are also observed 10 percent of the) time. data. The rose shows the distribution of the winds that have prevailed
‘,_ T Frequencies increase to 20 percent south of 45°8 and 30 percent south mih_emma?mdo_mblepmod. The wind percentages are sum-
20 - of 50°8. marized for the eight points and calm. The arrows fly with the wind
shaft, measured from the outside of the circle using the scale below,
USE OF CHART gives the percent of the total number of observations in which the wind
This chart is not intended to be used alone but in conjunction has blown from that direction. The number of feathers shows that aver-
with other navigational aids. The chart presents, in graphic age force of the wind on the Beaufort scale. The figure in the center of
form, averages obtained from data gathered over many years the circle gives the percentage of calms. When the arrow is too long to
& ]_ k] in meteorology. and oceanography to aid the navigator in se- fit conveniently in the 5° square, anything over 29 percent, the shaft is
lecting the quickest and safest routes. Included are explana- broken and the percentage is indicated by numerals.
tions of how to use cach type information depicted on this chart. For Example—The sample wind rose should read thus:
In the reported observations the wind has averaged as
follows: From N.15 percent force 4; from N.E. 43 per-
cent , force 5; from E. 22 percent, force 4; from S.E.
6 percent, force 4; S. 3 percent, force 3; from N.W.
4 percent, force 3; calms 2 percent. 30°
0 10 20 3040 5060708090100 i
SCALE OF WIND PERCENTAGES
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PRESSURE-The mean position of the equatorial trough is oriented
eastwest over the equator with a mean central pressure of just under
1010 millibarsd. A subtropical high is still well established between
southern Africa and Australia with a mean central pressure of just
over 1020 millibars. A second subtropical high covers south and
lisoutheastern Australia with a mean central pressure of 1018 mil-
libars. The pressure gradient over southern Asia has become very
weak upon the formation of a weak low over land. This is the initial
step in the eventual development of the southwest monsoon.

TEMPERATURE-The mean air temperature along the equator is
still in the neighborhood of 28°C. Across the northern end of the Red
Sea and Persian Gulif the mean temperatures range from 22°C to
24°C, while at the same latitude off the China coast they drop to
around 14°C. Over the Indian Ocean at 5008, the mean temperature
ranges from 4°C in the west to 6°C in the east. Approximately
ninety-eight percent of the temperature observations fall between
24°C and 32°C along the equator, between 2°C and 8°C at 50°S,
between 16°C and 28°C in the northern end of the Red Sea, and
between 8°C and 24°C off the China coast.

WINDS—North of the equator the winds average force 2 to 3. Eastof
Asia the prevailing winds are from the east or northeast, while over the
Arabian Sea they are from the northern quadrants and over the bay of
Bengal they are from the south to southwest. Between the equator and
35°8 the winds are predominantly east of southeast at an average force
of 3 to 5. South of 35°8, prevailing westerlies average force 4 to 6.

GALES-The occurrence of gales (force 8 or higher winds) is mani-
fested almost totally within the Roaring Forties. The only areas north
of 30°8 with gale frequencies of at least 5 percent are off the southeast
African coast and the eastern Australian coast. Most areas south of
40°8 show gale frequencies of 10 percent with a few areas spread along
50°8 reporting frequencies of 20 percent.

OCEAN CURRENTS ©

The arrows on the chart indicate the prevailing direction,
and the numerals show the mean current speed in knots. The
broken arrows indicate the probable surface current flow
where data are sparse, but more importantly they indicate

directional variability.

it (i '.‘\ -
i ) 5

MAGNETIC VARIATION
The lines of equal magnetic variation for the Epoch 2000 are -
shown by gray lines on the main body of the chart. (Sce inset
chart for the rate of annual change.)

WAVE HEIGHTS—Few wave heights of 12 feet or more are observed
north of 20°S. However, starting at 20°S the frequency reaches 10
percent and continues to increase to near 50 percent at 50°S.

EXTRATROPICAL CYCLONES--As surface temperatures begin
to cool over the Southern Hemisphere, the quasi-permanent thermal
low over north-western Australia begins to weaken. The two sub-
tropical highs become less dominant and a greater number of lows
push further north toward the southern coast of Australia. The
primary tracks, however, are still south of 50°S. A weak secondary
storm track still appears over northern New Zealand.

TROPICAL CYCLONES--During April, the frequency of tropical
cyclones in the north Indean Ocean begins to increase as compared to
the previous months, while in the Southern Hemisphere they begin
to decrease. For an average 10 year period one can expect three
tropical cyclones (“34 kis) to develop in the north Indean Ocean and of
these, one should reach > 48 knots. For an average 10 year period
in the Sourthern Hemisphere, 11 tropical cyclones can be expected to
transverse the southwest Indian Ocean of which 4 will have reached
hurricane strength (> 64 knots). During the same period an average
of 17 tropical cyclones will spawn in the southwest Pacific and
Australian area, of which 3 should reach hurricane strength.

VISIBILITY-The April visibility pattern across the Indian Ocean has
changed little since March. A small increase in the frequency of poor
visibilities (less than 2 miles) has taken place along the east Asian

visibilities in the Southern Hemisphere increase from a frequency of
10 percent along the 40th parallel to 40 percent south of the 50th paral-

roast as a narrow 10 percent area parallels the coast along the Gulf of . ’V
Tonkin and along the coast from Hong Kong to southern Japan. Poor " __’ ‘
- /- |

LOCALWEATHER

For extended remarks on the marine climate along foreign coasts, see
iate Sailing Directions and Planning Guides prepared pub-
lished by the National Imagery & Mapping Agency (NIMA). For the
coasts of the United States and its possessions, see the appropriate Coast
Pilot prepared and published by the National Ocean Survey. The tri-
mester publication “Mariners Weather Log” prepared and published
by National Oceanic and Atmospheric Administration, Environmental
Data and Information Service, carries informative articles on marine
climatic conditions and tropical cyclone information on the Southern
Hemisphere.
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PREVAILINGWINDS AND CALMS-The
is located in the center of each 5° square where s
data. The rose shows the distribution of the winds that have prevailed
in the area over a considerable period. The wind percentages are sum-

el marized for the eight points and calm. The arrows fly with the wind
- indicating the direction from which the wind blew. The length of the
usorcuse .
This chart is not intended to be used alone but in conjunction has blown from that direction. The number of feathers shows that aver-
with other navigational aids. The chart presents, in graphic age force of the wind on the Beaufort scale. The figure in the center of
{ form. averages obtained from data gathered over many years the circle gives the percentage of calms. When the arrow is too long to
* in meteorology, and oceanography to aid the navigator in se- fit conveniently in the 5° square, anything over 29 percent, the shaft is
: 1 * ]_ccting the quickest and saqut routes. Inch:idcd are c_xp]ana- broken and the percentage is indicated by numerals,
tions of how to use each type information depicted on this chart For Example—The sample wind rose should read thus:
In the reported observations the wind has averaged as
follows: From N.15 percent force 4; from N.E. 43 per-
cent , force 5; from E. 22 percent, force 4; from S.E.
6 percent, force 4; S. 3 percent, force 3; from N.W.
4 percent, force 3; calms 2 percent. 30°
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PRESSURE--The intertropical convergence zone (within the
equatorial trough) now lies across southern Asia. A closed low pres-
sure system has developed over India along the one over
southern Saudia Arabia setting up the southwest monsoon. The sub-
tropical high pressure belt is still we;; emtremcjed betweem 20°S and
40°S. One subtropical high with a mean central pressure of 1020 mil-
libars is centered at 30°S, 60°E, and another with a mean central
pressure of 1018 millibars is still centered over southeastern
Australia.

TEMPERATURE~The warmest mean air temperatures no longer
lie within a band along the equator, but are found along the central
southeast coast of India and the southern ends of the Red Sea and
Persian Gulf. Over the Red Sea the mean temperature ranges from
24°C to 30°C while off the east Asian coast from 30°N to the Philip-
pines they range from 18°C to 28°C. Between 20°S and 50°S the
mean temperature gradient is fairly uniform with means ranging
from 23°C to 25°C at 20°S and from 3°C to 5°C at 50°S. In the Red
Sea, north of 20° N, approximately 98 percent of the observations fall
between 20°C and 32°C while between 20°N and 30°N along the
Asian coast, 98 percent fall between 12°C to 32°C. At 50°S, 98 per-
cent fall between 1°C and 8°C.

Arabia the southwest winds are well entrenched from the Arabian Sea
to the South China Sea. Across this area the average force has increased
significantly to a force 3 to 5. The prevailing winds between the equa-
tor and 30°S, are southeasterly at an average force of 3 to 5 while south
of 30°8, they are westerly at force 4 to 6.

directional variability.
GALES—-Winds of force 8 or greater are mostly observed between

35°S and 50°S where the frequency is on the order of 10 percent with
the exception of a few small areas that reach 20 percent.

EXTRATROPICAL CYCLONES-Although the majority of lows
still move from west to east across the unbroken waters around the
perimeter of Antarctica south of 50°8, a second primary track has
developed between 40°8 and 50°8. This track runs south of Africa to
j ¢ south of eastern Australia where it turns slightly north, crossing
40° 8 and northern New Zealand. The thermal low over northwestern
Australia has all but disappeared as the cool season commences.

increase in the Northem Hemisphere along with the temperature. Over
an average 10 year period in the north Indian basin 7 tropical cyclones
are expected to develop of which 5 should reach 48 knots or greater. In
the Southemn Hemisphere the frequency of tropical cyclone activity has
dropped to less than 20 percent of what it was in April. On the average
only 2 tropical storms are expected to develop in the southwest Indian
Ocean and 3 in the southwest Pacific and Austrailian area every 10
years. Rarely will any of these storms reach jurricane strength (64
knots).

VISIBILITY-The general area of poor visibility (less than 2 miles)
has not changed much since April and in fact changes little throughout
the year. Just south of 40°S, the frequency of poor visibilities reaches
10 percent where it continues to increase to 40 percent south of 50°S.
Off the coast of eastern Asia the 10 percent frequency area has
decreased slightly and now extends from just north of Taiwan to
southern Japan. Poor visibilities appear off the . coast of Pakistan 5
percent of the time and continue in this area through the next month.

0\ Tropical Cyclones—The frequency of tropical cyclones con-tinues to
39,
A

USE OF CHART

This chart is not intended to be used alone but in conjunction
with other navigational aids. The chart presents, in graphic
form. averages obtained from data gathered over many years
in meteorology. and oceanography to aid the navigator in se-
lecting the quickest and safest routes. Included are explana-
) 0 tions of how to use each type information depicted on this cha

and the mumerals show the mean current speed in knots. The
broken arrows indicate the probable surface current flow
where data are sparse, but more importantly they indicate

- MAGNETIC VARIATION
The lines of equal magnetic variation for the Epoch 2000 are -
shown by gray lines on the main body of the chart. (Sce inset

chart for the rate of annual change.)

WAVE HEIGHTS—Across the Indian Ocean, wave heights 12 feet or
greater are mostly observed in the Southern Hemisphere. Those in the
Northern Hemisphere are mainly associated with tropical storms. In
general, most areaa south of 15°S, excluding some coastal areas, have
wave heights of at least 12 feet on the order of 10 percent of the time.
The freq
50°8.

LOCALWEATHER

30°

For extended remarks on the marine climate along foreign coasts, see
the appropriate Sailing Directions and Planning Guides prepared pub-
lished by the National Imagery & Mapping Agency (NIMA). For the
coasts of the United States and its possessions, see the appropriate Coast
Pilot prepared and published by the National Ocean Survey. The tri-
mester publication “Mariners Weather Log™ prepared and published
by National Oceanic and Atmospheric Administration, Environmental
Data and Information Service, carries informative articles on marine
climatic conditions and tropical cyclone information on the Southern
Hemisphere.

uencies increase to 20 percent at 30°S and up to 50 percent at
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PREVAILING WINDSAND CALMS--The w
is located in the center of each 5° square where the
data. The rose shows the distribution of the winds that
in the area over a considerable period. The wind percentages are sum-
marized for the eight points and calm. The arrows fly with the wind
indicating the direction from which the wind blew. The length of the
shaft, measured from the outside of the circle using the scale below,
gives the percent of the total number of observations in which the wind
has blown from that direction. The number of feathers shows that aver-
age force of the wind on the Beanfort scale. The figure in the center of
the circle gives the percentage of calms. When the arrow is too long to
fit conveniently in the 5° square, anything over 29 percent, the shaft is
broken and the percentage is indicated by numerals.

prevailed

For Example—The sample wind rose should read thus:
In the reported observations the wind has averaged as
follows: From N.15 percent force 4; from N.E. 43 per-
cent , force 5; from E. 22 percent, force 4; from S.E.
6 percent, force 4; S. 3 percent, force 3; from N.W.
4 percent, force 3; calms 2 percent.
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PRESSURE-The pressure over southern Asia continues to drop,
while in the subtropical high pressure zone of the Southern
Hemisphere it continues to increase. The mean pressure drops below
1000 millibars over the Persian Gulf as the low over southwestern
Asia continues to intensify and strengthen the southwest Monsoon.
The mean central pressure of the subtropical high between southern
Aftica and Australia increases to over 1023 millibars and is centered
near 28°S, 65°E. Southeastern Australia continues to be under the
dominances of a second high pressure cell that is centered over the
Spencer Gulf region with a mean central pressure of just over 1020

TEMPERATURE-The mean air temperature pattern continues to shift
to the north, with the warmest temperatures generally occurr- ing be-
tween the equator and 25°N. Within this region, the highest means
occur over the Red Sea and Persian Gulf where they range from 30°C
to 32°C. Off the China coast at 30°N, the means average 22°C while at
30°S they are similar, ranging from 18°C to 20°C. At 50°S, the mean
temperatures have dropped to between 2°C and 4°C and will continue
to drop slightly over the next several months. At this latitude approxi-
mately 98 percent of the observations fall between 0°C and 8°C; over
the Pergian Guif they fall between 24°C and 36°C.

WINDS—The southwest monsoon is fairly well established across
the equator by 5 degrees between Africa and Indonesia. The force of
the southwesterly winds have increased markedly from the previous
month, especially over the Arabian Sea. They now average force 4 to 6
over the Arabian Sea, force 3 to 5 over the Bay of Bengal, and force 2
to 4 over the south China Sea. Southeasterly winds of force 3 to 5
dominate the regions between the equator and 30°S with the exception
of the area where the southwesterly winds cross the equator. Poleward
of 30° S, the winds are still predominately westerly but have strength-
ened slightly to an average force of 5 to 6.

GALES-Associated with the southwest monsoon the frequency of gales
has increased dramatically over the western half of the Arabian Sea.
The frequency of gales has increased from less than 5 per-cent to gen-
erally over 10 percent, with a maximum area centered near 14°N, 57°E.
Except for the western Arabian Sea the remainder of the Indian Ocean,
north of 30°S, has gale frequencies of less than 5 percent. Between
30°S and 50°S, the frequency of winds exceeding 33 knots on the order
of 10 percent, with a few areas between 38°S and 45°S reaching 20
percent.

EXTRATROPICAL CYCLONES—Vast regions of unbroken water

16 across the southern oceans help reduce annual climatic varibility.
However, during the cooler half of the year a second primary track of

lows appears between 40°S and 50°S in addition to the quasi-

permanent track around the perimeter of Antarctica. During June,

the track between 40°S and 50°S becomes better established as the
. frequency of lows increase over this region of the Indian Ocean.

1 TROPICAL CYCLONES--The trend of cooler temperatures in the
Southern Hemisphere has decreased the probability of tropical storm
activity. On the average there is less than one tropical storm every 10
years in the southwest Indian Ocean and 2 in the southwest Pacific and
Australian aera. There is a high probability that none of these storms
will reach hurricane strength (force 12). During an average 10 year
8 period across the north Indian Ocean, 7 tropical storms can be expected

@

to develop of which 2 should reach 48 knots or greater.

VISIBILITY--The visibility along most of the major shipping routes
of'the Indian Ocean is exceptionally good with more than 90 percent of
the observations reporting 5 miles or better. Poor visibility (less than 2
miles) is reported 10 percent of the time within an area that extends
north of 29°N from the coast of China to southemn Japan. In the South-
ern Hemisphere, the 10 percent frequency line, indicating poor visibil-
ity, follows the 40°S parallel from south of Africa to, 100°E where it
drops slightly south, passing just below Tasmania and New Zealand.
The 20 and 30 percent isolines generally parallel the 10 percent line at

5 degrees latitude intervals towards the pole.
USE OF CHART

This chart is not intended to be used alone but in conjunction
with other navigational aids. The chart presents, in graphic
form. averages obtained from data gathered over many years
in meteorology. and oceanography to aid the navigator in se-
0 lecting the quickest and safest routes. Included are explana-
tions of how to use each type information depicted on this ch:

The arrows on the chart indicate the prevailing direction,
and the numerals show the mean current speed in knots. The
broken arrows indicate the probable surface current flow
where data are sparse, but more importantly they indicate

directional variability.

MAGNETIC VARIATION
The lines of equal magnetic variation for the Epoch 2000 are -
shown by gray lines on the main body of the chart. (Sce inset
chart for the rate of annual change.) :

'WAVE HEIGHTS—In the Northem Hemisphere the frequency of wave
heights of 12 feet or greater has increased markedly with increased
winds of the southwest monsoon. Wave heights of this magnitude are
observed less than 10 percent of the time during May, but increase to
10 percent or more across most of the Arabian Sea and central waters
of the Bay or Bengal during June. Frequencies increase to a maximum
of 40 percent in the west central section of the Arabian Sea. Within this
same area wave heights of at least 20 feet are observed 5 percent of the
time. In the Southern Hemisphere wave heights of 12 feet or more
occur 10 percent or more of the time south of a line that runs from
southern Mozambique to the southern end and western side of Mada-
gascar where it swings north of the Seychelles and back southeast to
the ypest central Australian coast East Australia, the 10 percent Jin
Moy less parallels the latitude line. The 20 percent line g

= -':"r".v‘ om southwest comer of Australia and to northern T3 i
requiencies continue to increase poleward until a maxim
cefit is reached just south of Kerquelen. 7
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For extended remarks on the marine climate along foreign coasts, see
the appropriate Sailing Directions and Planning Guides prepared pub-
lished by the National Imagery & Mapping Agency (NIMA). For the
coasts of the United States and its possessions, see the appropriate Coast
Pilot prepared and published by the National Ocean Survey. The tri-
mester publication “Mariners Weather Log™ prepared and published
by National Oceanic and Atmospheric Administration, Environmental
Data and Information Service, carries informative articles on marine
climatic conditions and tropical cyclone information on the Southern
Hemisphere.
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PREVAILINGWINDSAND CALMS—The w
is located in the center of each 5° square where theré-wds
data. The rose shows the distribution of the winds that have prevailed
in the area over a considerable period. The wind percentages are sum-
marized for the eight points and calm. The arrows fly with the wind
indicating the direction from which the wind blew. The length of the
shaft, measured from the outside of the circle using the scale below,
gives the percent of the total number of observations in which the wind
has blown from that direction. The number of feathers shows that aver-
age force of the wind on the Beanfort scale. The figure in the center of
the circle gives the percentage of calms. When the arrow is too long to
,ﬁtcmvenimlyinﬂ:eynqmmyﬁjngmﬂmmheahaﬂis
broken and the percentage is indicated by numerals.
For Example—The sample wind rose should read thus:
In the reported observations the wind has averaged as
follows: From N.15 percent force 4; from N.E. 43 per-
cent , force 5; from E. 22 percent, force 4; from S.E.
6 percent, force 4; S. 3 percent, force 3; from N.W.

4 percent, force 3; calms 2 percent.
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PRESSURE-The southwest monsoon is at its peak and the lowest
pressures are being observed over southern Asia. The tight
near pressure gradient over the Arabian Sea and Bay of Bengal is the
main cause for the strong winds in the area. The subtropical high
between southern Africa and Australia had been increasing its
central pressure as the low over southern Asia has been deepening.
The mean central pressure of the subtropical high is 1028 millibars
and centers near 30°S, 62°E. A second subtropical high centered over
eastern Australia has a mean central pressure of 1018 millibars, just
slightly lower than June.

TEMPERATURE-The mean air temperature continues to increase
over the Red Sea and Persian Gulf ranging from 30°C to 32°C.
Increases off the China coast from 25°N to southern Japan, produce
mean temperatures in the neighborhood of 26°C to 28°C. Along with
the cooling taking place in the Southern Hemisphere, cooler
temperatures are occuring over areas of the Northern Hemisphere af-
fected by the southwest monsoon. This cooling is due to the in-
creased clouds, precipitation, and winds, The mean temperatures
along the coast of Oman have from above 28.C in June to
below 26°C in July. Just south of the equator the mean temperature
ranges from 26°C to 27°C and decrease to 2°C to 4°C at 50°S. Ap-
proximately ninety-eight percent of the temperature observations
fall between 24°C and 40°C over the Persian Gulf, between 24°C to
32°C for the region between 5°S and 30°N excluding the Red Sea and
Persian Gulf, and between 1°C to 6°C at 50°S.

WINDS-The southwest monsoon produces its strongest winds dur-
ing July. Prevailing southwesterly winds force 2 to 4 across
the South China Sea, force 3 to 5 over the Bay of Bengal, and force 4 to
7 over the Arabian Sea. Southwesterly winds of force 2 to 4 also pre-
vail south of the equator to 5°S, between Chagos Archipelago and
Melanesia. In general, the other areas of the Southern Hemisphere
north of 25°S sustain prevailing southeasterly winds at force 3 to 5.
South of 25°S, the prevailing winds are westerly at force 4 to 6.

GALES—Winds of force 8 or greater are observed more than 10 per-
cent of the time in two general areas of the Indian Ocean, the Arabian
Sea and the Roaring Forties. The 10 percent area in the Arabian Sea
runs from northeastern Somalia to 20°N and within this area the fre-
quency of gales increase to 40 percent near 15°N, 56°E. In the South-
ern Hemisphere, gale frequencies of 10 percent or more are generally
found between 35°S and 51°S with an area centered near 43°S, 62°E,
having a frequency of 30 percent.

The arrows on the chart indicate the prevailing direction,
and the numerals show the mean current speed in knots. The
broken arrows indicate the probable surface current flow
where data are sparse, but more importantly they indicate
directional variability.

r=2(5)

EXTRATROPICAL CYCLONES—Primary track postions of ex-
tratropical cyclones have changed little from the previous month
The major track still lies north of the perimeter of Antarctica and a
second primary track still exists between 40°S and 50°S. The fre-
quency of lows associated with this second track has increased since
June and reaches a peak during July and August.

TROPICAL CYCLONES-Tropical Cyclone activity is rather infre-
quent in the Southern Hemisphere during July. During an average 10
year period, only one tropical storm is expected to develop in the south-
west Pacific and Australian region and there is less than a 50 percent
chance that one will develop in the southwest Indian Ocean. For the
same time frame, 6 tropical storms are expected to develop to the north
Indian Ocean of which one should reach 48 knots or greater.

VISIBILITIES—The only extensive area in the Indian Ocean to ob-
serve poor visibilities (less than 2 miles) 10 percent or more of the time
is a broad region south of 40°S. The 10 percent frequency line ap-
proximates the 40°S parallel between Africa and Australia and then
dips southeastward from Australia to southern New Zealand. Towards
the pole, the 10 percent line is paralleled by the 20 and 30 percent lines

N at appoximately 5 degree intervals. The only area in the Northemn
A Hemisphere which reports poor visibilities at least 10 percent of the

time is a small area in the Red Sea near Port Sudan.

USE OF CHART

This chart is not intended to be used alone but in conjunction
with other navigational aids. The chart presents, in graphic
form. averages obtained from data gathered over many years
in meteorology. and oceanography to aid the navigator in se-
lecting the quickest and safest routes. Included are explana-
tions of how to use each type information depicted on this charf

chart for the rate of annual change.)

MAGNETIC VARIATION .
The lines of equal magnetic variation for the Epoch 2000 are -
shown by gray lines on the main body of the chart. (Sce inset
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WAVE HEIGHTS-In the north Indian basin the strong July winds
produce the highest frequency of wave heights of 12 feet or more. Ten
percent of the wave observations taken in the central Bay of Bengal are
of at least 12 feet while in the Arabian Sea the frequency ranges from
10 percent on the perimeter to 60 percent in the center, near 15°N,
62°E. Wave heights of at least 20 feet are also observed 10 percent of
the time in the central Arabian Sea. Wave heights of 12 feet or higher
are observed 10 percent or more of the time generally south of 5°S
except in the Mozambique channel and the waters north of Australia.
The 20 percent line runs from South Africa to southwest Australia and
down to Tasmania before swinging up past eastern Australia. The fre-
quencies increase poleward to a maximum of near 50 percent just north
of 58°S.
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LOCALWEATHER

For extended remarks on the marine climate along foreign coasts, see
lished by the National Imagery & Mapping Agency (NIMA). For the
coasts of the United States and its possessions, see the appropriate Coast
Pilot prepared and published by the National Ocean Survey. The tri-
mester publication “Mariners Weather Log™ prepared and published
by National Oceanic and Atmospheric Administration, Environmental
Data and Information Service, carries informative articles on marine
climatic conditions and tropical cyclone information on the Southern
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PREVAILINGWINDS AND CALMS--The v
is located in the center of each 5° square where th

data. The rose shows the distribution of the winds that have prevailed
in the area over a considerable period. The wind percentages are sum-
marized for the eight points and calm. The arrows fly with the wind
indicating the direction from which the wind blew. The length of the
shaft, measured from the outside of the circle using the scale below,
gives the percent of the total number of observations in which the wind
has blown from that direction. The number of feathers shows that aver-
age force of the wind on the Beaufort scale. The figure in the center of
the circle gives the percentage of calms. When the arrow is too long to
fit conveniently in the 5° square, anything over 29 percent, the shaft is
broken and the percentage is indicated by numerals.

For Example-—-The sample wind rose should read thus:
In the reported observations the wind has averaged as
follows: From N.15 percent force 4; from N.E. 43 per-
cent , force 5; from E. 22 percent, force 4; from S.E.
6 percent, force 4; S. 3 percent, force 3; from N.W.

4 percent, force 3; calms 2 percent.
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PRESSURE-The southwest monsoon continues to be the strongest
influencing factor across southern Asia. With the peak of the mon-
soon season occuring during July, the south Asian low has started to
weaken bringing lighter mean winds and less frequent high wave
conditions across the north Indian Ocean. Little change has taken
between southern Africa and Australia still has mean central pres-
sire pf 1028 millibars and is now centered near 32°S, 65°E; a second
high with a mean central pressure of 1018 millibars continues to be
centered over eastern Australia and has changed little in position
since July.

TEMPERATURE--The mean temperature pattern across the Indian
Ocean has changed little from the previous month. Mean temperatures
along the equator to southern Japan range from 26°C to 28°C while
over the Red Sea and Persian Gulf they range from 28°C to 32°C while
over the Red Sea and Persian Gulf they range from 1°C to 4°C with
approximately 98 percent of the temperature observations falling be-
tween -2°C and 6°C. Over the north Indian Ocean, approximately 98
percent of the observations fall between 24°C and 32°C while over the
Red Sea and Persian Gulf, 98 percent fall between 24°C and 36°C.

WINDS-—-Southwest winds still prevail north of the equator from east-
em Africa to the Philippines and south of the equator to 5°S between
60°E and 120°E. Across the Arabian Sea the winds average force 4 to
6, on the Beaufort scale, while over the Bay of Bengal and South China
Sea they average force 3 to 4. Between the equator and 30°S, with the
exception of the 5 degree band between 60°E and 120° E, the predomi-
nant winds are southeasterly at force 4 to 5 between Africa and Austra-
lia; and force 3 to 4 east of Australia. South of 30°S, the prevailing
westerlies average force 4 to 6 with the maximum mean winds occuring
just south of the subtropical high that is centered near 32°S, 65°E.

GALES-The frequency of gales across the Roaring Forties of the
Southern Hemisphere has changed little since July. Frequencies of 10
percent or more are found south of a line that runs from southern Africa
to southern New Zealand and north of a line that parallels the 53°S
latitude line. Frequencies of 30 percent are observed within the area
40°S to 50°S and 45°E to 65°E. In the north Indian Ocean, gale fre-
quencies of 10 percent or more are restricted to the Arabian Sea. Since
July, the gale frequencies over the Arabian Sea have decreased signifi-
cantly from 40 percent to 10 percent. The 10 percent area now runs
from the entrance of the Red Sea to Somalia and 60°E.

= -

The arrows on the chart indicate the prevailing direction,
and the numerals show the mean current speed in knots. The
broken arrows indicate the probable surface current
where data are sparse, but more importantly they i
directional variability. ‘J

MAGNETIC VARIATION
The lines of equal magnetic variation for the Epoch 2000 are
shown by gray lines on the main body of the chart. (Sce inset
chart for the rate of annual change.)

WAVE HEIGHTS—-The frequency of wave heights of 12 feet or greater
has decreased over the Arabian Sea from a maximum of 60 percent in
July to 30 percent in August. The only other area north of the equator to
observe frequencies of 10 percent is located northeast of the Philip-
pines. In the Southern Hemisphere, east of Madagascar, the frequency
of wave heights of at least 12 feet has increased from 20 percent to
more than 30 percent. East of Austrslia, frequencies have decreased
slightly while south of 30°S they remain generally the same ranging
from 20 percent at 30°S to 50 percent at 50°S.
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LOCALWEATHER

For extended remarks on the marine climate along foreign coasts, see
the appropriate Sailing Directions and Planning Guides prepared pub-
lished by the National Imagery & Mapping Agency (NIMA). For the
coasts of the United States and its possessions, see the appropriate Coast
Pilot prepared and published by the National Ocean Survey. The tri-
mester publication “Mariners Weather Log” prepared and published
by National Oceanic and Atmospheric Administration, Environmental
Data and Information Service, carries informative articles on marine
climatic conditions and tropical cyclone information on the Southern
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EXTRATROPICAL CYCLONES-Both the positions and frequency
of extratropical cyclones have changed little since July. The major track
for storm systems is from west to east around the perimeter of Antarc-
tica. A second primary track persists between 40°8 and 50°8, except
over northern New Zealand where it is now located just north of 40°8.
The development of a very weak thermal low over northwestern Aus-
tralia is occasionally apparent during August.

TROPICAL CYCLONES-Tropical storm activity in the Indian
Ocean is at its lowest during August and September. During August
for an average 10 year period, 4 tropical cyclones are expected in the
north Indian basin and one in the southwest Pacific and Australian area.
There is less than a 50 percent chance that one will occur during this
time frame in the southwest Indian Ocean.

VISIBILITY--The general areas of poor visibility (less than 2 miles )
have not changed much since July. The 10 percent line runs just south
of the 40°S latitude with the 20 percent and 30 percent lines generally
paralleling the 45°S and 50°S latitudes respectively. The north Indian
Ocean continues to maintain good visibilities as in prior months with
only a few areas reporting visibilities less than 2 miles, 5 percent of the
time.

USE OF CHART

This chart is not intended to be used alone but in conjunction
with other navigational aids. The chart presents, in graphic
form. averages obtained from data gathered over many years
in meteorology. and oceanography to aid the navigator in se-
lecting the quickest and safest routes. Included are explana-
tions of how to use each type information depicted on this cha

PREVAILING WINDS AND CALMS--The winkgose
is located in the center of each 5° square where the i
data. The rose shows the distribution of the winds that have prevailed
in the area over a considerable period. The wind percentages are sum-
marized for the eight points and calm. The arrows fly with the wind
indicating the direction from which the wind blew. The length of the
shaft, measured from the outside of the circle using the scale below,
gives the percent of the total number of observations in which the wind
has blown from that direction. The number of feathers shows that aver-
age force of the wind on the Beaufort scale. The figure in the center of
the circle gives the percentage of calms. When the arrow is too long to
fit conveniently in the 5° square, anything over 29 percent, the shaft is
broken and the percentage is indicated by numerals.

For Example—The sample wind rose should read thus:
In the reported observations the wind has averaged as
follows: From N.15 percent force 4; from N.E. 43 per-
cent , force 5; from E. 22 percent, force 4; from S.E.
6 percent, force 4; S. 3 percent, force 3; from N.W.
4 percent, force 3; calms 2 percent.
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PRESSURE—Across southern Asia the weakened southwest mon-
soon has begun its retreat. The pressure gradient has weakened
significantly across the north Indian Ocean since August, and at the
same time the mean central pressure in the subtropical highs of the
Southern Hemisphere has decreased. Between southern Africa and
Australia the subtropical hifh (centered near 30°S and 80°E) is still
well established with a mean central pressure of just over 1020 mil-
libars. The east Australian subtropical high, while maintaining a
mean central pressure of 1018 millibars, has relocated off the east
coast of Australia and is now centered between New Caledonia and
New Zealand.

TEMPERATURE—Since August the mean air temperatures over the
nmmmmwmmmus«m

they have increased slightly. Mean temperatures over the
Red Sea and Persian Gulf range from 28°C to 32°C with approximately
98 percent of the observations falling between 24°C and 40°C. In the
region between Taiwan and southern Japan only one percent of the
observed temperatures fall below 20°C and 1 percent above 31°C with
the means ranging from 25°C to 27°C. Along the equator, means range
from 26°C to 28°C while at 50°S they range from 3°C to 8°C with only
2 percent of the temperature observations falling outside the limits of
-2°C to 12°C at 50°8 and 23°C to 32°C at the equator.

WINDS—Southwesterly winds still prevail across the north Indian
Ocean even though the southwest monsoon has begun its retreat. Winds
wm3w5mmmwmm3m4mu
Bay of Bengal and South China Sea. The southeasterly
winds between the equator and 30°S average force 3 to 5 west of Aus-
tralia and force 2 to 4 east of Australia. South of 30°S, the prevailing
winds are westerly and average force 4 to 6.

GALES-The occurrence of gale force winds (force 8) across the Ara-
bian Sea has dropped from more than 10 percent in August to less than
5 percent. The only region of the Indian Ocean observing gales 10
percent or more of the time is the Roaring Forties in the Southern Hemi-
sphere. The 10 percent area lies south of a line that runs past the south-

The arrows on the chart indicate the prevailing direction,
and the numerals show the mean current speed in knots. The
broken arrows indicate the probable surface current flow
where data are sparse, but more importantly they indicate
.directional variability.

those of the transition month of May. The primary track between 40°S
and 50°S has become weaker as a higher frequency of lows migrate
south of 50°S. The principal movement of lows north of 50°S is from
south of Tasmania northeastward to north of 40°S over New Zealand.

TROPICAL CYCLONES-There is less tropical storm activity in
the Southern Hemisphere during September than any other month. Less
than a 50 percent chance exists that even on tropical storm will be
observed during an average 10 year period. For the north Indian Ocean
an average 10 year period will produce 5 tropical storms of force 8 or
greater of which one on the average will reach force 10.

VISIBILITY-Visibilities remain remarkably good across the Indian
Ocean. The only region to report visibilities less than 2 miles 10 per-
cent or more of the time is across the cyclonic belt, south of 40°S. In
this region the probabilities increase from 10 percent at 40°S to 30

percent at 50°S.

USE OF CHART

This chart is not intended to be used alone but in conjunction
with other navigational aids. The chart presents, in graphic
form. averages obtained from data gathered over many years
in meteorology. and oceanography to aid the navigator in se-
lecting the quickest and safest routes. Included are C\p]ana-
tions of how to use each type information depicted on this char

MAGNETIC VARIA

The lines of equal magnetic variation fo

~ shown by gray lines on the main body of t
chart for the rate of annual change.)

‘WAVE HEIGHTS—In the Northern Hemisphere wave heights of at
least 12 feet are found more than 10 percent of the time in a small
region of the Arabian Sea southeast of Socotra and in areas northeast
of Taiwan and the Philippines. In the Southern Hemisphere along the
40°E meridian, the frequency of wave heights of 12 feet or greater
range from 10 percent just south of the Mozambique channel to 30
percent at 35°S and near 50 percent at 50°S. Along 80°E, the frequency
ranges from 10 perceut at 10°S to 20 percent at 30°S, 40 percent at 42°
S. and near 50 percent at 50°S. East of Australia the frequencies are
mmummumnmmmmm
it at 25°S to 40 percent at 50°S.

LOCALWEATHER

For extended remarks on the marine climate along foreign coasts, see

coasts of the United States and its possessions, see the appropriate Coast

published by the National Ocean Survey. The tri-
mester publication “Mariners Weather Log™ prepared and published
by National Oceanic and Atmospheric Administration, Environmental
Data and Information Service, carries informative articles on marine
climatic conditions and tropical cyclone information on the Southern
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PREVAILING WINDS AND CALMS--The windhgos
is located in the center of each 5° square where the fs

data. Thcroscshowstlmdmmbuhmosfﬂmmndsthmhnvcpmvm]ed
in the area over a considerable period. The wind percentages are sum-
marized for the eight points and calm. The arrows fly with the wind
indicating the direction from which the wind blew. The length of the
shaft, measured from the outside of the circle using the scale below,
gives the percent of the total number of observations in which the wind
has blown from that direction. The number of feathers shows that aver-
age force of the wind on the Beaufort scale. The figure in the center of
the circle gives the percentage of calms. When the arrow is too long to
fit conveniently in the 5° square, anything over 29 percent, the shaft is
broken and the percentage is indicated by numerals.

For Example—The sample wind rose should read thus:
In the reported observations the wind has a as

follows: From N.15 percent force 4, from N.E. 43 per-
cent , force 5; from E. 22 percent, force 4; from S.E.
6 percent, force 4; S. 3 percent, force 3; from N.W.
4 percent, force 3; calms 2 percent.
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PILOT CHART OF THE INDIAN OCEAN
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PRESSURE-As temperatures begin to drop across southem Asia,
the pressure increases replacing the Asian low and sothwest winds
with a high and northwest winds. The equatorial trough has
migrated south and now lies across Indonesia, southern India, and
northern Ethiopia. The subtropical high centered between southern
Africa and Australia has had a small drop in central pressure from over
1025 millibars in September to 1023 millibars. It is still located
near 30°S, 80°E. The east Australian high remains in the same
general location, between New Caledonia and New Zealand, and
maintains a mean central pressure of 1018 millibars.

TEMPERATURE-Mean air temperatures from southern Japan to the
northern Philippines range from 21°C to 28°C while over the Red Sea
and Persian Gulf they range from 26°C to 30°C. Along the equator
they are in the neighborhood of 27°C and at 50°S they range from 4°C
to 8°C. Approximately 98 percent of the observed temperatures fall
between 24°C and 36°C over the Persian Gulf, 16°C to 28°C over the
East China Sea, 24°C to 32°C along the equator, and -2°C to 12°C at
50°S.

'WINDS-The influence of the southwest monsoon has disappeared and
Over Indonesia and the Bay of Bengal the prevailing winds are west or
southwest while from southeast Asia to southern Japan they are from
the northeast. In the Northern Hemisphere from east Africa to the
Philipines the winds average force 2 to 3 and from the Philippines to
southern Japan, they average force 3 to 5. Southeasterly winds prevail
across the Southern Hemisphere from the equator to 30°S at an aver-
age force of 3 to 5 west of Australia and a force of 3 to 4 east of Austra-
lia. Westerly winds are predominant south of 30°S and average force
of4to 6.

GALES—Winds equal to or greater than 34 knots are found 10 per-
cent or more of the time across the mid-Iatitudes of the Southern Hemi-
sphere. The 10 percent area lies roughly between 38°S and 51°S with
small 20 percent regions centered near 42°S, 65°E and 43°S, 103°E.
The only other region reporting gale frequencies of 10 percent or more
is an area along the west coast of Taiwan that extends some 50 miles
out over the Formosa Strait.

EXTRATROPICAL CYCLONES--One primary track of extratro-

Mo o pical cyclones is still apparent between 40°S and 50°S, with a second-
%0 o ary track just north of 40°S across New Zealand. The major primary

"Nk track is still south of 50°S associated with the eastward movement of

lows around the perimeter of Antarctica. The thermal low over north-

= western Australia has also become well established and will experi-

ence little change for the duration of the warm season.

to reach force 10.

VISIBILITY-The visibility pattern across the Indian Ocean has
changed little since September. Visibilities of less than 2 miles are
observed 10 percent of the time along the northwest coast of Australia
from Darwin to Derby. Other regions reporting poor visibility (less
than 2 miles) lie south of 40°S, where frequencies of 10 percent gener-
ally begin at 40°S and increase to 20 percent between 45°S and 50°S

and to over 40 percent south of 50°S.

USE OF CHART

MAGNETIC VARIATION
The lines of equal magnetic variation for the Epoch 2000 are
shown by gray lines on the main body of the chart. (Sce inset
chart for the rate of annual change.)

OCEAN CURRENTS
The arrows on the chart indicate the prevailing direction,
and the numerals show the mean current speed in knots. The
broken arrows indicate the probable surface current flow
where data are sparse, but more importantly they indicate
directional variability.

WAVE HEIGHT-In the Northern Hemisphere wave heights of 12
feet or more are encountered 10 percent of the time from the northern
Philippines to just north of Taiwan and in a region to the northeast of
the Philippines that extends out across the north Pacific. In the South-
em Hemisphere frequencies of 10 percent lie south of a line that runs
northeast from South Africa across southern Madagascar to a point
near 15°S, 80°E, where it swings southeast across southwestern Aus-
tralia and northern Tasmania before swinging northeast to near 30°S.
The 20 percent frequency line runs just south of 30°S from Africa to
Australia before dropping southeast to southern Tasmania. Frequen-
cies of 30 to 40 percent lie between 40°S and 50°S with frequencies in
excess of 50 percent running south of 50°S.

LOCALWEATHER

For extended remarks on the marine climate along foreign coasts, see
the appropriate Sailing Directions and Planning Guides prepared pub-
lished by the National Imagery & Mapping Agency (NIMA). For the
coasts of the United States and its possessions, see the appropriate Coast
Pilot prepared and published by the National Ocean Survey. The tri-
mester publication “Mariners Weather Log™ prepared and published
by National Oceanic and Atmospheric Administration, Environmental
Data and Information Service, carries informative articles on marine
climatic conditions and tropical cyclone information on the

= | Ve

5,139 MILES

‘ TROPICAL CYCLONES-Tropical storm activity has increased over
N the Indian Ocean since September with the frequency doubling over

the north Indian basin. In general, for an average 10 year period, the
number of tropical storms expected to transverse the southwest Indian
Ocean is three, one for the southwest Pacific and Australian areas, and
10 for the north Indian Ocean. There is less thana 50 percent chance
. that any of the storms in the Southern Hemisphere will reach hurricane
strength (force 12) while across the north Indian Ocean 4 are expected

This chart is not intended to be used alone but in conjunction
with other navigational aids. The chart presents, in graphic
form. averages obtained from data gathered over many years
in meteorology. and oceanography to aid the navigator in se-
lecting the quickest and safest routes. Included are explana-
tions of how to use cach type information depicted on this chart.

PREVAILINGWINDSAND CALMS--The w
is located in the center of each 5° square where the
data. The rose shows the distribution of the winds that
in the area over a considerable period. The wind percentages are sum-
marized for the eight points and calm. The arrows fly with the wind
indicating the direction from which the wind blew. The length of the
shaft, measured from the outside of the circle using the scale below,
gives the percent of the total number of observations in which the wind
has blown from that direction. The number of feathers shows that aver-
age force of the wind on the Beaufort scale. The figure in the center of
the circle gives the percentage of calms. When the arrow is too long to
fit conveniently in the 5° square, anything over 29 percent, the shaft is
broken and the percentage is indicated by numerals.

For Example—The sample wind rose should read thus:
In the reported observations the wind has averaged as
follows: From N.15 percent force 4; from N.E. 43 per-
cent , force 5; from E. 22 percent, force 4; from S.E.
6 percent, force 4; S. 3 percent, force 3; from N.W.
4 percent, force 3; calms 2 percent.
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SCALE OF WIND PERCENTAGES

SURFACE
PRESSURE

This chart shows the
average barometric
pressure reduced to

scalovel. Isobars are
solid blue lines for
every 2.5 millibars
difference in pres-
sure

" TROPICAL

CYCLONES

The mean tracks of
tropical storms and

hurricancs arc
shown in green.
These tracks repre-
sent averages and

movements of indi-

FREQUENCY

OF
WAVE HEIGHTS

The red line on the
main body of the
chart indicate the
percentage of fre-
quency of wave
height equal to or
greater than 12 feet.
In analysis, when
both sea and swell
are reported, the
higher value is used
in summarization,

AIR

TEMPERATURE
The mean air
temperature (°C), in
red lines is shown for
every 2 degrees
All weather narra-
tives refer to air tem-
perature.

VISIBILITY

Blue lines show
percentage of obser-
vations reporting

visibility less than 2
miles.

SEA SURFACE
TEMPERATURE
The mean sea suface
temperature (°C), in
green lines, is shown
for every 4 degrees.

GALES--The red numerals in the center of each 5-degree square on
this inset chart show the average percentage of ship reports in which
winds of at least force 8 have ben recorder for the month. Where “0”
is given, gales may have been recorded, but too infrequently to give a
percentage value.

NOTE

In all cascs it must be borne in mind that ships tend to
avoid areas of bad weather. For this reason. ship’s ob-
servations tend to be biased toward good weather con-
ditions--less gales and high waves being recorded than
actually occurred. Hence. climatological estimates will
also be biased toward the good weather conditions
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PRESSURE-Since October, the equatorial trough has continued to
migrate south and is now centered over the equator resulting in a

weak pressure gradient between 10°N and 10°S. Development of

high pressure over southern Asia during November results in the re-
establishment of the northeast monsoon. The Asian High will con-
tinue to dominate this region until warmer temperatures appear in
the spring. In the Southern Hemisphere, the subtropical high
between southern Africa and Australia continues to be the dominant
feature, even through the mean central pressure has decreased to

WAVE HEIGHT-A significant increase in the frequency of wave
heights of 12 feet or higher has taken place over the South China Sea
and Philippine Sea since October. A large portion of these regions
have frequencies of 10 percent or more with an area extending from the
northwest Philippines to just north of Taiwan reporting 20 percent.
Within this area, just southwest of Taiwan, frequencies of 30 percent
ormore are observed. In the Southern Hemisphere, frequencies of 10

or more of wave heights of at least 12 feet exist in most regions
south of 25°S and in an area that extends from 75°E to 100°E and from
15°S to 20°S. Between 35°S and 40°S, frequencies increase to 20

LOCALWEATHER

For extended remarks on the marine climate along foreign coasts, see
the appropriate Sailing Directions and Planning Guides prepared pub-
lished by the National Imagery & Mapping Agency (NIMA). For the
coasts of the United States and its possessions, see the appropriate Coast
Pilot prepared and published by the National Ocean Survey. The tri-
mester publication “Mariners Weather Log™ prepared and published
by National Oceanic and Atmospheric Administration, Environmental
Data and Information Service, carries informative articles on marine
climatic conditions and tropical cyclone information

Hemisphere.
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percent and between 40°S and 45°S they reach 30 percent. Frequen-
cies continue to increase poleward to south of the 50°S where they

around 1020 millibars. The high centered between New Caledonia
and New Zealand has also weakened, and its central pressure now
averages just over 1015 millibars.

MAGNETIC VARIATION
The lines of equal magnetic variation for the Epoch 2000 are -
shown by gray lines on the main body of the chart. (Sce inset
chart for the rate of annual change.)
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TEMPERATURE—The mean air temperatures continue to decrease
in the Northern Hemisphere and increase in the Southern Hemisphere.
Between 20°N and 20°S, the mean temperatures range from 25°C to
29°C with approximately 98 percent of the observations falling be-
tween 20°C and 32°C. At 50°S, 98 percent fall between 0°C and 14°C
with one means rangjng from 4°C to 9°C. Off the coast of China, from
20°N to 30°N, the ‘mean temperatures range from 25°C to 16°C with
only one percent of the observations falling below 8°C and one percent
above 29°C. Mean temperatures over the Red Sea and Persian Gulf
are in general, comparable to those of the equatorial regions.

WINDS--Winds of average force 2 to 3 are encountered across the
Arabian Sea and Bay of Bengal with northeast winds prevailing north
of 10°N, and west winds south of 10°N. Stronger winds (with an aver-
age force of 3 to 5) are observed across the South China Sea and Phil-
ippine Sea where the predominant wind direction is northeast. Be-
tween 10°S and 30°S, southeasterly winds prevail with an average force
of 3 to 4 while south of 30°S the predominant winds are westerly at
force 4 1o 6.

The arrows on the chart indicate the prevailing direction, 10°
and the numerals show the mean current speed in knots. The
broken arrows indicate the probable surface current flow
where data are sparse, but more importantly they indicate
directional variability.

GALES—-Winds of force 8 or greater have increased slightly over the
South China Sea and are observed 10 percent of the time along the
west coast of Taiwan and in the Bashi Channel between Taiwan and
the northern Philippines. The only other region within the limits of this
- chart to observe gales 10 percent or more of the time is the Roaring
0 Forties. The 10 percent area lies roughly south of 40°S and north of
55°S with two small arcas, one centered near 45°S, 100°E and another
near 51°S, 155°E, observing frequencies of 20 percent.

0

EXTRATROPICAL CYCLONES—The frequency of lows north of
50°S has decreased significantly, leaving the only primary track be-
tween 50°S and 70°S. A secondary track runs north of 40°S from off
eastern Australia across northern New Zealand. With the strength of
the Australian subtropical highs renewed, few fully developed extrat-
ropical lows are able to penetrate north of 40°S. The thermal low over
northwest Australia remains a significant feature. '
10° TROPICAL CYCLONES-Since October, tropical storm activity has
increased across both hemispheres of the Indian Qcean. November
has the highest monthly probability of tropical storm activity for the
north Indian with an average 1.1 storms in any given year. The aver-
age number in the southwest Indian Ocean is 0.4 per year and in the
southwest Pacific and Australian area, 0.7 per year.

VISIBILITY--During November, few obstructions to visibility are
observed over the Indian Ocean north of the Roaring Forties, Visibili-
ties of less than 2 miles are observed 10 percent of the time in the
general region from 38°S t0 45°S, ies increased poleward from
this region to more than 40 percent south of 52°S.

PREVAILING WINDSAND CALMS--The w
i8 located in the center of each 5° square where the i
data. The rose shows the distribution of the winds that have prevailed
in the area over a considerable period. The wind percentages are sum-
marized for the eight points and calm. The arrows fly with the wind
indicating the direction from which the wind blew. The length of the
shaft, measured from the outside of the circle using the scale below,
gives the percent of the total number of observations in which the wind
has blown from that direction. The number of feathers shows that aver-
age force of the wind on the Beaufort scale. The figure in the center of
the circle gives the percentage of calms. When the arrow is too long to
fit conveniently in the 5° square, anything over 29 percent, the shaft is
broken and the percentage is indicated by numerals.

For Example—The sample wind rose should read thus:
In the reported observations the wind has averaged as
follows: From N.15 percent force 4; from N.E. 43 per-
cent , force 5; from E. 22 percent, force 4; from S.E.
6 percent, force 4; S. 3 percent, force 3; from N.W.
4 percent, force 3; calms 2 percent. >
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USE OF CHART

This chart is not intended to be used alone but in conjunction
with other navigational aids. The chart presents, in graphic
form. averages obtained from data gathered over many years
in meteorology. and oceanography to aid the navigator in se-
lecting the quickest and safest routes. Included are explana-
tions of how to use cach type information depicted on this chart.
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FREQUENCY
OF
WAVE HEIGHTS

The red line on the
main body of the
chart indicate the
percentage of fre-
quency of wave
height equal to or
greater than 12 feet.
In analysis, when
both sea and swell
are reported, the
higher value is used
in summarization.

AIR
TEMPERATURE
The mean air
temperature (°C), in
red lines is shown for
every 2 degrees
All weather narra-
tives refer to air tem-
perature.

VISIBILITY

Blue lines show
percentage of obser-
vations reporting
visibility less than 2
miles.
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SEASURFACE
TEMPERATURE
The mean sea suface
temperature (°C), in
green lines, is shown
for every 4 degrees.

GALES—The red numerals in the center of each 5-degree square on
this inset chart show the average percentage of ship reports in which
winds of at least force 8 have been recorded for the month. Where “0”
is given, gales may have been recorded, but too infrequently to givea
percentage value.

NOTE
In all cascs it must be borne in mind that ships tend to
avoid areas of bad weather. For this reason. ship’s ob-
servations tend to be biased toward good weather con-
ditions--less gales and high waves being recorded than
actually occurred. Hence. climatological estimates will
also be biased toward the good weather conditions
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PRESSURE--The equatorial trough is slowly moving southward
with its mean monthly position just south of the equator. The Asian
High continues to intensify, helping the northeast monsoon become
better established. The subtropical high between southern Africa
and Australia has continued to weaken and has migrated to the east
and is now centered near 30°S, 90°E, with a mean central pressure of
east with its mean central pressure (1015 millibars) and is centered
northeast of New Zealand. The tight zonal pressure gradient con-

tinues south of 40°S, as in all previous months.

TEMPERATURE--Mean air temperatures between 20°S and 10°N
range from 26°C to 28°C with approximately 98 percent of the obser-
vations falling between 22°C and 34°C. At 30°N, the mean tempera-
tures across the Red Sea and Persian Gulf are about 18°C, while at the
same latitude off the China coast they run from 12°C to 14°C. The
bulk of the observed temperatures (98 percent) at 30°N fall between
12°C and 28°C over the Red Sea and Persian Gulfand 4°C to 20°C off
the coast of China. Mean air temperatures along the lower limits of
this chart (50°S) range from 4°C to 10°C with approximately 98 per-
cent of the temperature observations falling between 1°C and 15°C.

the northeast with an average force of 2 to 4 across the Arabian Sea
and Bay of Bengal and force 3 to 5 across the South China Sea. Along
the equator between 5°N and 5°S the prevailing winds are northwest-
erly at an average force of 2 to 3. Between 5°S and 30°S, southeasterly
winds prevail with an average force of 3 to 5 west of Australia and
force 2 to 4 east of Australia. South of 30°S the westerly winds still
prevail with an average force of 4 to 5.

GALES—The frequency pattern of gales across the Indian Ocean has
changed little since November. In the Northern Hemisphere, fre-
quencies of 10 percent are still observed along the west coast of Tai-
wan and in an area just off the northwest corner of the Philippines. In

the Southern Hemisphere, frequencies of 10 percent or more are in
general, observed west of 100°E between 40°S and 50°S and east of

100°E between 45°S and 55°S.

The arrows on the chart indicate the prevailing direction,
and the numerals show the mean current speed in knots. The
broken arrows indicate the probable surface current flow
where data are sparse, but more importantly they indicate

directional variability.

MAGNETIC VARIATION
The lines of equal magnetic variation for the Epoch 2000 are
shown by gray lines on the main body of the chart. (Sce inset
chart for the rate of annual change.)

WAVE HEIGHT-The frequency pattern of wave heights of at least

LOCALWEATHER
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12 feet has changed little since November. A large portion of South
China Sea and Philippine Sea observe 12 foot waves or greater 10
percent or more of the time. Frequencies in this region increase to 30
percent in an area northeast of the Philippines. In general, south ofthe
equator frequencies of 10 percent or more lie south of 25°S, where they
increase rather uniformally to 50 percent south of 50°S. The only area
in the Southern hemisphere north of 25°S to observe frequencies of 10
pac:ntlhsbetwcmﬁS“EandWSmdbﬁwnmlS“SanduF.

For extended remarks on the marine climate along foreign coasts, see
lished by the National Imagery & Mapping Agency (NIMA). For the
coasts of the United States and its possessions, see the appropriate Coast
Pilot prepared and published by the National Ocean Survey. The tri-
publication “Mariners Weather Log™ prepared and published
by National Oceanic and Atmospheric Administration, Environmental
Data and Information Service, carries informative articles on marine
conditions and tropical cyclone information on the

EXTRATROPICAL CYCLONES-The principle track of ex-
tratropical cyclones is between 50°S and 70°S as the lows move from
west to east around the perimeter of Antarctica. Few of these lows
penetrate the region between the Australian subtropical highs. A small
secondary track does appear across northern New Zealand. The ther-
mal low over northwestern Australia continues to remain well en-
trenched.

TROPICAL CYCLONES-The frequency of tropical cyclones in the
Southern Hemisphere has increased significantly over the previous
month. The average frequency of tropical storms in the southwest In-
dian Ocean is 1.4 per year and in the southwest Pacific and Austrailian
area 2.0 per year. In the north Indian Ocean frequencies have decreased
with an average of one storm every 2 years.

than 2 miles) north of 35°S across the Indian Ocean is less than 5
percent in most areas. South 0f35°S over the western half of the ocean,
frequencies range from 10 percent just north of 40°S to 30 percent at
50°S; over the eastern halfthey range from 10 percent south of 40°S to

20 percent south of 50°S.

USE OF CHART

This chart is not intended to be used alone but in conjunction
with other navigational aids. The chart presents, in graphic
form. averages obtained from data gathered over many years
in meteorology. and oceanography to aid the navigator in se-
lecting the quickest and safest routes. Included are explana-
0 tions of how to use cach type information depicted on this chart.

PREVAILING WINDS AND CALMS--The w
i8 located in the center of each 5° square where the
data. The rose shows the distribution of the winds that

prevailed

in the area over a considerable period. The wind percentages are sum-
marized for the eight points and calm. The arrows fly with the wind
indicating the direction from which the wind blew. The length of the
shaft, measured from the outside of the circle using the scale below,
gives the percent of the total number of observations in which the wind
has blown from that direction. The number of feathers shows that aver-
age force of the wind on the Beaufort scale. The figure in the center of
the circle gives the percentage of calms. When the arrow is too long to
fit conveniently in the 5° square, anything over 29 percent, the shaft is
broken and the percentage is indicated by numerals.

For Example—The sample wind rose should read thus:
In the reported observations the wind has averaged as
follows: From N.15 percent force 4; from N.E. 43 per-
cent , force 5; from E. 22 percent, force 4; from S.E.
6 percent, force 4; S. 3 percent, force 3; from N.W.
4 percent, force 3; calms 2 percent.
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FREQUENCY
OF

WAVE HEIGHTS

The red line on the
main body of the
chart indicate the
percentage of fre-
quency of wave
height equal to or
greater than 12 feet.
In analysis, when
both sea and swell
are reported, the
higher value is used
in summarization.

TEMPERATURE

The mean

temperature (°C), in
red lines is shown for
every 2 degrees
All weather narra-
tives refer to air tem-

perature.

VISIBILITY

Blue lines show
percentage of obser-
vations reporting
visibility less than 2
miles.

SEASURFACE
TEMPERATURE
The mean sea suface
temperature (°C), in
green lines, is shown
for every 4 degrees.

GALES~-The red numerals in the center of each 5-degree square on "oé

this inset chart show the average percentage of ship reports in which 0 0

winds of at least force 8 have ben recorder for the month. Where “0” i 0} /0
1 0

is given, gales may have been recorded, but too infrequently to give a B
percentage value.

In all cascs it must be borne in mind that ships tend to
avoid areas of bad weather. For this reason. ship’s ob-
servations tend to be biased toward good weather con-
ditions--less gales and high waves being recorded than
actually occurred. Hence. climatological estimates will
also be biased toward the good weather conditions
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