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INTRODUCTION.

The issuing of this publication has in view a twofold aim: 1° that it should be regarded as a scientific
contribution to the Physical Geography of the East Indian Arehipelago, and 2°, that it should also serve as a practical
guide to all those who, in matters of wind, weather and streams, are in want of useful information concerning these
phenomena.

[n most branches of seience such a combination of the essential conditions for scientific exactness on the one
hand and for popular practicability on the other, would generally impair the usefulness in either respect:; in those
branches of science however, which at the pregent time are classified together under the generic name of Physical
Geography, there is no such incongruity between science and practice, because the observations, if well made, and
arranged in a judicious manner, find immediate application, and theory in these purely empirical and not experimental
sciences plays, up to the present, a subordinate part.

A few words concerning the plan followed in the arrangement of the available matter and the methods
used in working out the original data will suffice to add that information, which the reader may wish to
receive and which has not been given in the text itself.

The work is divided into three chapters: the first treats exclusively of observations made on board ship, the
second containg the results from observations of rainfall and wind made at coast-places and some inland stations,
whilst the third chapter treats of tides and tidal streams.

The data which are made use of in the first chapter are extracted from many hundreds of log-hooks kept on
board of the men of war which, during the 77 years 1814 to the end of 18490, have cruised in the Archipelagic seas.
[n these books — not to be confounded with special meteorological journals — are entered for each watch, i e. six
times per diem, the direction of the wind and its force in the usual marine-terms, the state of the weather, the
condition of the sea and, once a day, the position of the ship according to the astronomical and dead reckonings.

These log-hooks belong to the archives of the Ministry of Marine in the Hogmue and were sent successively
to the Observatory at Balawia: and, although the quantity of observations which it was possible to extract from
them proved less than mighl have bheen expected, the data, especially those found in the books of the old sailing
vessels are of great value for knowledge of the laws to which wind and weather are subject in these regions where
monsoons and land- and seahreezes predominate, whilst cyclones and anticyclones seldom, if ever, occur.

As the strength of the wind is expressed in the usual sea-terms, and the condition of weather and sea
in terms as shown in table D, the first operation was to copy all the observations in three corresponding registers
irrespective of place and time and at the same time to substitute conventional numbers or symbols for the verbal
descriptions according to the following scheme :

Wind. Weather. Sea.
C. Calm. — Calm.
1 Light air and light breeze. Clear. Swell,
2 Gentle breeze. Overcast. High swell.
3 Moderate and fresh breeze. showery. Waves.
4 Strong breeze. Rain. Dea.
) Moderate and fresh gale. Squalls. High sea.
6 Strong gale, storm. Thunder. —
7 — Hazy. —
8 — Mist. —
Cire. Circulating winds. — —
Var. Variable winds. = —

In the same registers the pogition of the ship at the time of observation was denoted by a number
corresponding to the same figure inseribed in the degree squares, into which a map of the Indian Arehipelago had
been divided.

The second operation was to trace on the map 41 compartments (as shown in the monsoon-charts) and to
insert all the observations into new registers, each velating to one compartment and to one menth, so that, for
wind, weather and sea together, 3 X 41 X 12 = 1476 tables were obtained,

From these registers the sum and the percentage of occurrences of the different symbols were raleulated,
directly from the data concerning weather and sea; and for the wind-observations after having given to each
direction the weight of the corresponding force, the symbol in this case representing a measure (though a somewhat
unconventional one) of the wind’s force.

This device has been followed hecause e. 8. the direction of a wind of the force 3, corresponding to a moderate
breeze, can be stated with a much greater accuracy than the direction of a feeble wind of the force L, especially
so when the observation is made on hoard of g steamship and, moreover, it may be assumed that, in regions where
cyclones are exfremely rare, a strong wind is a better characteristic .of the prevailing monsoon than a feeble motion
of the air, the direction of which is possibly local or accidental,

When, however, this device is applied in a eonsequent manner, there is no room for the circulating and

variable winds, for which no force has heen recorded, and the occurrences of calms — an important meteorological
factor in these regions — disappears altogether from the results.

I

In order to evade thig difficulty the oceurrences of C, Circ., and Var. have been taken into account each
with unity weight, a contrivance which certainly is neither strictly logical nor consequent, but which may be
accepted where no method exists, which is both practical and consequent.

In tables D the results of this investigation are printed : the percentages for the condition of weather and
sea corresponding to a period of 24 hours: those for the wind to night- and dayhours separately, because the
tracks of the vessels in most cases were near the coast, so that the influence of land- and seabreezes is distinetly
observable. To each table D (with the exception of compartment 41) corresponds a chart of wind-roses from which
every practical seaman, many of whom object to fignres, may easily gel information concerning the direction of the
wind which in a given month may be expected, and about the probability of his experiencing the prevailing wind :
in these wind-roses a radius of 50 mm. (measured outwardly from the small inner circle) corresponds to a percentage
of 100, or to absolute reliability.

The last operation was to concenfrate the total result in tables A and B (which have been calculated from the
percentages in table D) and in table ¢, which has been computed by taking together the components as given in
Tables A and B.

The results given in table C may, therefore, be considered as free from the influence of land- and seabreezes,
and to give a fair representation of the monsoons, which prevail in the different parts of the Archipelago,

The components, obtained by projecting the percentages corresponding to the 16 points of the compass, as
given in tables D, on the four principal directions, have been given because they enable the reader to casily
combine the results for different months and to evaluate the influence of land- and seabreczes in different months
by forming the differences between the components of tables A and B,

[t. is evident that, these components being percentages, the root of the sum of the squares of these ligures
must be 100 whenever the wind has blown from one direction during the whole month, and that it will be equal
to zero when it has blown with equal force from two or, in general, from an even number of opposite points of
the compass; consequently these values form a measure of the steadiness of the monsoon or i. 0. w. of the frequency
of occurrence of the mean direction; they are to be regarded as quantities indicating the importance, which may be
attached to the computed mean direction, which, of course, becomes an illusion when the probability of its
occurrence approaches to zero.

The results exhibited by tables C are graphically figured in 13 monsoon-charts, which also show the amount
of rainfall and the number of rainy days at different stations: no attempt has been made to elucidate the mechanism
of the different air-currents by additional arrows: the charts are strict reproductions of the results given in
tables C.

The 158%™ chart shows the surplus of transfer of air, taken over the whole year: it clearly exhibits the fact
that there is a considerable displacement of air towards the equator in southern latitudes, but that it generally
does not pass the equator.

In working out the results of the current-observations, computed from the astronomical and dead reckonings
of the ship’s position, all the observations showing velocities less than 10 miles in the 24 hours have been recorded
as ,no current” because the considerable errors, to which this method of computing the currents is liable, makes
the results extremely doubtful when the velocity is feeble. The number of observations is not sufficient to give
charts for every month, so that only two charts, exhibiting the currents in two seasons, have been projected,
which, at the same time, show the rainfall in these periods of the year,

The observations of rainfall and wind, printed in Chapter II, have been compiled from the sRainfall in the
Fast Indian Archipelago, 17" year, 1895 and from the pNatuurkundig Tijdschritt voor Nederlundsch-Tndie.

The data concerning the rainfall in the Malakka Pewinsule and in British North Borneo have been taken
respectively from the Meteorological Reports for the Straits Settlements and from M. Scorr’s paper on the Climate
of North Borneo (Quarterly journal of the Royal Meteorological Society, Vol. XV, 1889).

The last chapter, forming a contribution to the knowledge of tides in the Indian Archipelago, may be regarded
as a popular treatise on these phenomena and as an essay to forward a simple method of tidal prediction.

In drawing the charts of cotidal lines so many difficulties were encountered owing to the mixing together
of different tide-waves at some crossways, that it seemed necessary and convenient to partially substitute arrows,
exhibiting the directions in which the waves propagate, for the cotidal lines, which are to represent the wave-fronts ;
this method of representing the mechanism of tides does not essentially differ from the drawing of cotidal lines
and is often more convenient.

In perusing the paragraphs of Chapter III the reader is requested to bear in mind, that these were written
whilst many results were still unknown, and that the chart has been drawn after all the printing was finished.

[t is due to this reason that in § 13 only examples have heen given principally relating to the western
parts of the Archipelago, and that f.i. no mention has been made of the fact shown in the cotidal charts, that the
K, and M, waves propagate in opposite directions in the Bunda- and Molucea-seas.

Baravia, November 1896, VAN DER STOK.
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Ajerbangies. Long. 99°.4 K, Lat. 0°.2 N.: Rain, 166: Tides, 202
Allo8. Long. 119°.6 K., Lat. 5°.6 S.; Rain, 170.

Amahei. Long. 129°.0 K., Lat. 3°.3 S.; Rain, 168.
Amboina. Long. 128°2 ., Lat. 3°.7 8.; Wind. 165; Rain, 171; Tides, 205.
Amuntai. Long. 115°.2 K. Lat. 2°.8 S.; Rain, 168.

Arishaya. Tong. 112°.8 E, Lat. 6°9 8.: Tides, 196.
Atjeh, East coast.

Tides, 206, 207.

Atjeh, North-East coast. Wind, weather and sea, 9, 10, 11; Currents 138; Tides, 207,
Wind, weather and sea, 12, 13, 14, 15, 16, 17, 152;

Atjeh, North coast.

Currents, 138; Rain 166; Tides, 203.

Atjeh, West coast, Northern parts. Wind, weather and sea, 18, 19, 20; Tides, 203.

21, 22, 23, 152;

Atjeh, West coast, Southern parts.
Rain, 166; Tides, 203,

Wind, weather and sea

]

Long. 100°.8 B, Lat. 2°.2 N; Tides, 207.
=0

Long. 120°.2 EH., Lat. 5°.1 S.; Rain, 171.

Bagan Api-Api.
Balang Nipa.

Bali-strait. Tides, 197.
Banda. T.omg. 129°.9 H., Lat. 4°.5 8.; Rain, 171; Tides, 205,

Banda-sea, Northgrn parts.
Banda-sea, Southern parts.

Wind, weather and sea, 117, 118, 119,
Wind, weather and sea, 114, 115, 116.

Bandar. Long. 103°.4 B, Lat. 4°.1 S.; Rain, 167.

Bandjermasin. Long. 114°.6 K., Lat. 3°.3 S.; Rain, 168.

Bangkalan. Long. 112°.7 Ii, Lat. 7°.0 S.; Rain, 169.

Banjumas. long. 109°.3 E., Lat. 7°.5 S.; Rain, 170.

Banjuwangi. Long. 114°.4 K., Lat. 8.2 S.; Rain 169; Tides, 197.
Banka-strait. Wind, weather and sea; 39, 40, 41; Tides, 199, 200.
Barabei. Long. 115°.3 E. Lat. 2°.3 S.; Rain, 168.

Baros. Long. 98°.4 E., Lat. 2°.0 N.; Wind, 153; Tides, 203.

Batavia. Long. 106°.8 K, Lat. 6°.2 S.; Wind, 159; Rain, 168.

Batjan. Long. 127°.5 B, Lat. 0°.6 8.; Wind, 163; Rain, 171; Tides, 205

Batu Radja. Long. 104°.2 B, Lat. 4°.1 8.; Wind, 158.
Bawean Island. Long. 112°.7 K., Lat. 5°.9 S.; Tides, 196,
Bekalla. Long. 98°.6 E., Lat. 3°.5 N.; Rain, 166.

Belawan Deli. Long. 98°.7 E., Tat. 8°.8 N.; Tides, 203, 204.
Bengkajang. Long. 109°.6 E., Lat. 1°.0 N.; Rain, 167.

Bengkalis. Long. 102°.1 E., Lat. 1°5 N.; Wind, 152: Rain, 166: Tides, 204,
Benkulen. Long. 102°.3 L., Tat. 3°.8 8.; Wind, 152.

Besar (Pulu). Long. 106°.1 E., Lat. 2°9 8.; Wind, 155.

Besuki. TLong. 113°.7 E., Lat. 7°.7 S.: Rain, 169,

Bikeru. Long. 120°.1 E., Lat. 5°2 S.; Rain, 171.
Bima. Long. 118°.7 K. Lat. 8°.5 8.: Wind, 164 :
Blitar. Long. 112°.2 E., lat. 8°1 S,; H.n‘in,' 169,
Bodjo (Pulu). Long. 98°.5 B, Lat. 0°.6 S.: Wind, 154.

Bonerate. Long. 121°.2 B, Lat. 7°.4 S.; Tides, 206,

Bonthain. Long. 119°.9 K., Lat. 5°.6 S.; Wind, 163; Rain, 171; Tides, 206.
Boompjes Island. Long. 108°.4 K., Lat. 5°9 S.; Wind, 159: Tides, 195.
Borneo. Rain, 167, 168, ’ ' '

Borneo, West coast. Tides, 200, 201.

Borneo, North-East coast. 5,

Bras (Pulu). Wind, weather and sea, 15, 16, 17, 152,

Bril (de). Long. 118°.9 E., Tat. 6°1 S.; Wind, 160; Tides, 197, 198.

wain, 171 Tides, 205,

Wind, weather and sea, 75, 76, 77.

Buitenzorg. long. 106°.8 I, Lat. 6°.6 S.; Rain, 168,
Buleleng (Singaradja). lLong. 115°.1 L., Lat. 8°.1 S.; Wind, 164; Rain, 169.
Bulungan. Long. 117°.4 E., Lat. 2°.8 N.; Rain, 168.

Buntok.
Buton (Tandjong).

Long. 114°5 E., Lat. 1°3 S.; Rain, 167.
Long. 104°.6 E., Lat. 0°.2 8.; Rain, 167; Tides, 199,

Celehes. Rain, 170, 171,
Celebes-sea. Wind, weather and sea, 78, 79, 80.

Ceram-sea. Wind, weather and sea, 120, 121, 122.

Charts. Currents, 148, 149: Wind and Rain 125—137; Tides, 210,
Cheribon. Long. 108°.6 1., lat. 6°.7 S.; Rain, 168.
China-sea, Northern parts.

LT

Wind, weather and sea, 6, 7, 8; Currenls, 138; Rain, 166;

Wind, weather and sea, 30, 31, 32; Tides, 200, 201,

INDEX

China-sea, Southern parts. _‘
Constants. 'Tidal—, 195—207; Interpretation of tidal—, 179.
Cotidal lines. 182, 210.

Currents. Results of observations, 138—147.
Dammer. Long. 128°7 E., Lat. 7°.1 8; Tides, 205.

Djambi. Long. 103°.6 K., Lat. 1°.6 S.; Rain, 167,

Dobo. Lomg. 134°.3 E., Lat. 5°.8 8.; Rain, 171.

Donggala. Long. 119°.7 K., Lat. 0°.7 S.; Wind, 162; Rain, 170 Tides, 206,
Duiven Island. Long. 114°.5 K, Lat. 8.0 8. ; Wind, 163.

Duizend Isles. Long. 106°.5 K., Lat. 5°.6 S.; Tides, 195.

Edam Island. : :

Edi. Long. 97°8 LK., Lat. 4°.9 N.; Tides, 206, 207.
Emma-harbour. Long. 100°.4 E., Lat. 1°.0 S.; Wind, 154 ; Tides, 202.
Fort de Kock. Long. 100°.5 K., Lat. 0°4 S.: Rain, 166.
Gading.
Gaya.

Long. 112°.9 H., Lat. 7°.2 8.; Tides, 196.
Long. 116°1 E., Lat. 6°.0 N,; Tides, 204.

Galela. Long. 127°.8 K., Lat. 1°.8 N.; Tides, 206, 207.
Gamsungi. Long. 128°.8 E., Lat. 0°2 N.; Tides, 205.

Gaspar-strait. Tides, 200,
Gedong Djohor. Long. 98°.7 E., Lat. 8°.5 N.: Rain 166.
Long. 109°.5 E., Lat. 7°.6 S.; Rain 170.

Gombong.

Gorontalo. Long. 123°1 I0.,, Lat. 0°.5 N.; Rain 170; Tides, 204.
Gorontalo Gulf. Wind, weather and sea, 84, 85, 86; Tides, 204, 200,
Grissee. Long. 112°.7 E., Lat. 7°.2 S.; Rain, 169.

Gunung Sitoli. Tong. 97°.6 H., Lat. 1°.3 N.; Wind, 153 ;
Harafura-sea. Wind, weather and sea, 111, 112, 113.
Hitulama. Long. 128°.3 L., Lat. 3°.5 8.; Rain, 171.

Indian Ocean, South of Java. Wind, weather and sea, 48, 49, 50.

Indian Ocean, South of Sunda Isles. Wind, weather and sea, 105, 106, L07.
Indian Ocean, West of Sunda-strait. Currents, 139."

Indramaju. Long. 108°.8 E.,, Lat. 6°.3 S.; Rain, 1068.

Java. Rain, 168—170.

Java's It Point. Long. 105°.2 K., Lat. 6°8 S.; Wind, 157 Rain, 168.
Java’s 4t Point. Long. 105°9 E., Lat. 6.1 S.; Wind, 156; Tides, 201.
Java-sea, Eastern parts.
Java-sea, Middle parts.
Java-sea, Western parts. _
Java-sea, near Sumatra’s East coast. Wind, weather and sea, 51, 52, 53.
Kadjang. Long. 120°.3 E., Lat. 5°4 8,; Rain, 171; Tides, 206.
Kajeli. TLong. 127°.1 E., Lat. 3°4 S.; Rain, 171,

Kalean, Tandjong. Long. 105°1 K., Lat. 2°.0 S.: Wind, 155;
Karang Kleta. lLong. 112°.8 E., Lat. 7°.3 8.; Tides, 196,
Karimon Djawa Isles. Long. 110°4 ., Lat. 5°.9 S.; Tides, 195.
Karimata-strait. Wind, weather and sea, 42, 43, 44,

Kedong Kebo. Long. 110°.0 E., Lat. 7°.7 8.; Rain, 170.

Kele Londej. Iong. 124°.8 L., Lat. 1°.1 N.; Rain, 170.

Kema. Long. 125°.1 E., Lat. 1°.4 N.; Wind, 162; Rain, 170: Tides, 204.
Kendal. Long. 110°.2 E, Lat. 1°.1 S.; Rain, 1868,

Kotta Baru. Long. 116°7 L., Lat. 3°.2 S.; Tides, 198.

Kotta Nopan. Long. 99°.8 E., Lat. 0°.6 N.; Rain, 166.

Kraksadn. Long. 1138°.4 K., Lat. 7°.8 S.:; Rain, 169,

Kuala Ladjau. Long. 103°.6 L., Lat. 0°.4 8,; Tides, 198, 199,

Kudat. Long 116°.9 E., Lat. 6°.9 N.; Tides, 204,
Kudus. Long. 110°.8 T., Lat. 6°8 S.; Rain, 169.
Kupang. Long. 123°.6 ., Lat. 10°2 S.; Wind, 165;

Kutei. Long. 117°.1 E., Lat. 0°.6 S.; Rain, 168,

Tides, 199.

Rain, 171 ; Tides, 205.

Wind, weather and sea, 33, 34, 35; Tides, 200, 201.

Long. 106°.8 ., Lat. 6°0 S.: Wind, 160 : lain, 168: Tides, 195.

Rain, 166 ; Tides, 203,

Wind, weather and sea, 60, 61, 62; Currents, 141, 147.
Wind, weather and sea, 57, 58, b%; Currents, 141, 147.
Wind, weather and sea, 54, 55, 56; Currents, 141, 147,

Kwandang. Long. 122°.8 K. Lat. 1°.2 N.: Rain, 170.

Labuan (Borneo). Long. 115°.2 E., Lat. 5°2 N.; Rain, 167: Tides, 204.
Labuan (Java). Long. 105°.8 E., Lat. 6°4 S; Tides, 201.

Lahat. TLong. 103°.5 E., Lat. 3°.8 S.; Rain, 166.

Langkuas (Pulu). Long. 107°.6 K., Lat. 2°.5 S.; Wind, 156; Tides, 200.
Limbotto. Long. 123°.1 E., Lat. 0°.7 N.; Rain, 170.

Lingga. Long. 104°.6 E. Lat. 0°.2 S.; Rain, 167.

Lirong. Long. 126°.7 E., Lat. 3°.9 N.; Tides, 207.

Lubu Sampir. Long. 101°.0 K., Lat. 1°.3 8.; Rain, 166.

Lubu Selassi. Long. 100°.6 K., Lat. 1°.0 S.; Rain, 166.

Lubu Sikaping. Long. 100°.2 K., Lat. 0°1 N.; Rain, 166.

Lumadjang. Long. 113°2 K., Lat. 8°1 S.; Rain, 169.

Madura-strait. Wind, weather and sea, 63, 64, 65; Currents, 141: Tides,
196, 197.

Makasser. Long. 119°.4 B., Lat. 5°.1 S.; Wind, 162; Rain, 170; Tides, 198.

?
Makasser-strait, Northern parts. Wind, weather and sea, 72, 73, 74; Tides,
198, 206.
Makasser-strait, Southern parts. Wind, weather and sea, 69, 70, 71; Tides, 198.
Malakka-strait. Wind, weather and sea, 3, 4, 5; Currents, 138 Tides, 203.
Malakka. Long. 102°.2 B, Lat. 2°2 N.; Rain, 167.
Mandelieke (Pulu). Long. 110°9 K., Lat. 6°.4 S.; Wind, 160.
Mansiname Long. 134°.1 K., Lat. 1°.2 S.; Rain, 171.
Medan. Long. 98°.7 E., Lat. 3°.6 N.; Rain, 166.
Medan Putri. Long. 98°.7 K., Lat. 3°.6 N.: Rain, 166.
Meester Cornelis. Long. 106°.9 I., Lat. 6°2 S.: Rain, 168,
Meinderts-droogte. Long. 114°4 E., Lat. 7°.6 S.: 'Y'\;'irl.d, 164 ; Tides, 197.
Melabuh. Long. 96°1 B, Lat. 4°.1 N.; Tides, 203, |

" Menado. Long. 124°.8 E., Lat. 1°.5 N.; Rain, 170,

Mendanau (Pulu). Long. 107°.3 E., Lat. 2°9 S.; Wind, 156.
Molucca-sea. Wind, weather and sea, 87, 88, 89; Currents, 143.
Muara Dua. Long. 104°.1 K., Lat. 4°.6 S.; Wind, 158.

Muara Teweh.
Muntok.

Long. 114°.7 E., Lat. 0°.9 8.; Rain, 167.
Long. 105°.2 K., Lat. 2°.1 8.; Wind, 155; Rain, 167.

Natal. Long. 99°.1 B, Lat. 0°.6 N.; Wind, 153; Tides, 202.
Negara. Long. 114°.7 E., Lat. 8°.3 S.; Rain, 171.

New-Guinea, North coast. Wind, weather and sea, 123, 124; Currents, 146.
Noordwachter Island. Long. 106°5 E., Lat. 5°.2 S.; Wind, 159,

Nusa Kembangan. Long. 109°.0 K., Lat. 7°.8 S.: Wind, 157.

Oleh-leh. TLong. 95°.3 K., Lat. 5°.6 N.; Wind, 152; Tides, 203
Ondiepwater Island. Long. 107°.2 E., Lat. 3°.3 8.; Wind, 156; Tides, 200.
Onrust. Long. 100°.7 E., Lat. 6°.0 S.; Rain, 168.

Pacific Ocean. Wind, weather and sea, 81, 82, 83 Currents, 143,

Padang. Long. 100%3 L., Lat. 1°.0 S.; Wind, 153; Rain, 166; Tides, 202,
Padang Pandjang. Long. 100°.5 K., Lat. 0°.5 S.; Rain, 166,

Padang Sidempuan. Long. 99°.8 L., Lat. 1°.4 N.; Rain, 166,

Pajacombo. TLong. 100°.8 E., Tat. 0°3 8.; Rain, 166.

Palembang. TLong. 104°.8 E., Lat. 3°.0 S.; Rain, 167.

Pamekasan. Long. 113°5 H., Lat. 7°.2 S.: Rain, 169.
Pameungpeuk. Long. 107°.4 E., Lat. 7°.6 8.; Rain, 170,

Pandan (Pulu). Long. 100°.1 B, Lat. 0°.9 S.; Wind, 154,
Pandan (Tandjong). Long. 107°.6 L., Lat. 2°.7 S.; Wind, 154.
Pangka (Udjong). Long. 112°.6 E., Lat. 6°.9 S.; Tides, 196.

Pangkadjene. Long. 119°.5 ., Lat. 4.9 S.: Rain, 170,
Parigi. Long. 108°.5 K., Lat. 7°.7 S.; Rain, 170,

Pasuruan. Long. 112°.9 LK., Lat. 7°.6 S.; Rain, 169; Tides, 196.
Pati. Long. 111°.0 E., Lat. 6°.8 S.; Rain, 169.

Patjitan. Long. 111°1 E., Lat. 8.2 S.; Wind, 157.

Pekalongan. Long. 109°.7 E., Lat. 6.9 S.; Rain, 168,
Pemangkat. 1%

Long. 109°.0 E., Lat, 1°.2 N.; Tides, 200,




Penang. Long. 100°.3 K., Lat. 5°.4 N.; Rain, 167.

Pengaron. Tong. 115°.3 E. Lat. 3°.3 S.; Rain, 168.

Pontianak. Long. 109°.3 E., Lat. 0°.0; Rain, 167; Tides, 200,201.
Posso. Long. 120°.9 E., Lat. 1°4 S.; Tides, 206.

Priok (Tandjong). Long. 106°.9 E., Lat. 6°.1 S.; Tides, 195.
Probolinggo. Tong. 118°.2 B, Lat. 7°.7 S.; Rain, 169.

Puger. Long. 113°5 K., Lat. 8°.4 S.; Rain 169.
Purwakarta. Long. 107°.4 E., Lat. 6°.6 S.; Rain, 168.

Radja (Tandjong). lLong. 104°.8 E., Lat. 3°.2 8.; Wind, 159.

Rainfall. 166—171.

Rajah (Pulu). TLong. 95°.4 E., Lat, 4°.8 N.; Tides, 203.

Rembang. Long. 111°4 E., Lat. 6°.7 S.; Rain, 169.

Ringat. Long. 102°.5 E., Lat. 0°.4 8.; Rain, 167.

Riouw Archipelago. Wind, weather and sea, 36,
Tides, 198, 199,

A

Saleyer. Long. 120°5 E. Lat. 6°.1 S.; Rain, 171; Tides, 206.
Sambas. TLong. 109°.4 E., Lat. 1°.4 N.; Rain, 167.

Sandakan. Long. 118°.2 E., Lat. 5°.8 N.; Rain, 168; Tides, 204.
Saparua. Long. 128°.6 E., Lat. 3°.6 S.; Rain, 171.

Sapudi (Pulu). Long. 114°.8 B., Lat. 7°.1 S.; Wind, 164 ; Tides, 197.
Sawah Lunto. Long. 100°.8 H., Lat. 0°.7 8.; Rain, 166.

Segeri. Long. 119°.56 E., Lat. 4°.6 8.; Rain, 170.

Segli. Long. 96°.0 L., Lat. 5°.3 N.; Rain, 166; Tides, 203.

Sejra. Long. 131°.1 E., Lat. 7°.8 S.; Rain 171.

Sekaju. Long. 103°.8 E., Lat. 2°.9 S.; Wind, 158.

Semarang. Long. 110°.4 E., Lat. 7°.0 5.; Wind, 160; Rain, 169; Tides,

Sembilangan. Long. 112°.7 B., Tat. 7°.1 S.; Wind, 161; Tides, 196.
Serang. Long. 106°.2 E., Lat. 6°1 S.; Rain, 168.

Y

87, 38; Currents,

INDEX

Serawak. lLong. 110°.4 T, Tat. 1°.6 N.; Rain, 167.

Siboga. Long. 98°.8 E., Lat. 1°.7 N.; Rain, 166; Tides, 203.

Sidoardjo. Long. 112°.7 E., Lat. 7°.4 S.; Rain, 169

Silam. Long. 118°.2 E., Lat. 5°.0 N.; Rain, 168.

Singapore. Long. 103°.9 E., Lat. 1°.3 N.; Rain, 167; Tides, 198.
Singaradja. Tong. 115°.1 T., Lat. 8°.1 8.; Rain, 169.

Singkawang. Long. 109°.0 E., Lat. 0°.9 N.; Wind, 155; Rain, 167
Singkel. Long. 97°.8 E, Lat. 2°.3 N.; Wind, 152; Rain, 166; Tides, 207.
Sintang. Long. 111°.5 E., Lat. 0°.1 N.; Rain, 167.

Situbondo. Long. 114°.0 K., Lat. 7°.7 S8.; Rain, 169,

Solok. Long. 100°.7 E., Lat. 0°.8 8.; Rain, 166.

Spermonde Archipelago. Wind, weather and rain, 66, 67, G68.
Sukabumi. Long. 106°.9 E., Lat. 6°.9 8.; Rain, 170,

Sukadana. Long. 109°.9 E., Lat. 1°.2 S.; Tides, 201.

Sumatra. Rain, 166, 167.

Sumatra, West coast, Northern parts. Wind, weather and sea, 24,
Sumatra, West coast, Southern parts. Wind, weather and sea, 27
Sumenep. Wind, 161; Rain, 169.

by 25,

&)
Ly
; Bo, 24,

Sunda Isles, Eastern, North coast. Wind, weather and sea, 99, 100, 101;

Currents, 144.

Sunda Isles, Eastern, South coast. Wind, weather and sea, 102, 103, 104:

Currents, 145.

Sunda Isles, Western, North coast. Wind, weather and sea, 93, 94, Y5

Currents, 144.

Sunda lIsles, Western, South coast. Wind, weather and sea, 96, 97, 98

Currents, 144.
Sunda-sea. Wind, weather and sea, 90, 91, 92; Currents, 144.
Sunda-strait. Wind, weather and sea, 45, 46, 47; Tides, 201, 202,
Sungei Kakap. ILong. 109°.2 E. Lat. 0°.1 S.; Tides, 207.
Surabaya. Long. 112°.7 B, Lat. 7°.2 8.; Wind, 161; Rain, 169; Tides, 1906.

7

ERRATA

Page 84, Table €, Mean Direction, May, for 55 B, read S5 W.

Page 176, right column, line 59, for 157943, read 137.943.

Page 201, for Longitude of Labuan 105 .2, read 105°.8.

Page 203, left column, line 41, for & well marked, read wre well marked.

Surabaya-strait. Tide-currents, 196.

Tandem. Long. 98°.5 E., Lat. 3°.4 N.; Rain, 166.
Tangerang. Long. 106°.7 H., Lat. 6°.2 8.; Rain, 168.

Taruna. Long. 125°5 E., Lat. 3°.7 N.; Tides, 206, 207.

Tasik Malaja. Long. 108°.2 E. Lat. 7°.3 8; Rain, 170.

Tebing Tinggi. Long. 103°.1 E., Lat. 3°.6 8.; Wind, 158; Rain, 167,
Tegal. Long. 109°.2 E., Lat. 6°.9 S.; Rain, 168, |

Tello (Pulu). Long. 98°.8 E., Lat. 0°.1 8.; Tides, 202.

Telok Betong. Long. 105°.3 E., Lat. 5°.5 8.; Rain, 166.

Telok Semaweé. Long. 97°.2 E., Lat. 5°.2 N.; Tides, 207.

Ternate. Long. 127°.4 E., Lat. 0°.8 N.; Rain, 171; Tides, 205.

Tides. 172—207. ' ‘

Timbang Langkat. Long. 98°.5 B, Lat. 3°.4 N.; Rain, 166.

Timor-sea. Wind, weather and sea, 108, 109, 110; Currents, 145,

Tiram (Tandjong). Long. 99°.5 E., Lat. 3°.3 N; Tides, 204.

Tjamba. Long. 119°.8 E., Lat. 5°.0 8.; Rain, 170.

Tjandjur. TLong. 107°.1 E., Lat. 6°.8 8.; Rain, 170.

Tjilatjap. Long. 109°0 E., Lat. 7°.7 S.; Wind, 157; Rain, 170; Tides, 201.
Tomini Guif. Wind, weather and rain, 84, 85, 86; Currents, 143.

Tontoli. Long. 120°.8 E., Lat. 1°.1 N.; Wind, 162; Rain, 171; Tides, 206.
Tuban. Long. 112°.1 E., Lat. 6.9 S.; Rain, 169,

Tual. Long. 132°.7 E., Lat. 5°.6 8.; Rain, 171 ; Tides, 207.

1

Wahaai. Long. 129°.5 E., Lat. 2°.8 S.: Rain, 171.
Waves (Tidal). 180, 181.

Wind, at coast stations. 152—165.

Wynkoops-bay. Long. 106°5 E., Lat. 7°.0 8.; Tides, 207.

Zwaantjes-droogte. Long. 113°1 K., Lat. 7°.5 8.; Wind, 161 ; Tides, 197,
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RESULTS OF OBSERVATIONS MADE ON BOARD OF MEN OF WAR FROM 1814-1890.

WIND, WEATHER AND CONDITION OF THE SEA, MONSOON-CHARTS FOR DIFFERENT PARTS OF THE ARCHIPELAGO.

CURRENT-OBSERVATIONS AND CURRENT-CHARTS FOR TWO SEASONS.







i
. STRAIT MALAKKA, SOUTH OF DELI-RIVER
1
| | TABLE A. DAY-HOURS.
‘ Mean Direction Steadiness Number
Components. of | of mean Mean Force. _ of Generally strait  Malakke is considered to be situated within the region of the N E—S W monsoon, observed
S B the Wind. | [,)[l'iif,‘-'tlt'l]'l. N i)lujscer-\r:-tlunm. at the northern parts of Swmaira,
: _ "+ B N l Tables A, B and €, exhibiting the results of the obgervations, and still more the inspection of the monsoon-
‘ L = lﬁ ]‘i N e o ) ; charts, show distinetly that this notion, based upon the distribution of the rainfall throughout the year, is not exact
} 'j“]’m"'m' S e 8 S 1_‘ 15 N J’“n b N E 23, 1.2 201 if the direction of the wind is taken as a criterium. Neither can strait Malakka be regarded as a border-region
; ;lell:?}l]m‘y g T L? b E\ i,a Ji‘ ?‘]N s 3: :"j ]_,:—J}‘ between the two monsoons, the charts proving that this border-region should rather be sought in the more northern
. T AR R Ry 2 SRS S “a R warts of the strait.
BEO. ki L e 15 —3 | N10°W N 15 18 55 1 About the midst of May the S K monsoon sets in, but it never can be fairly depended on, the percentages of
1 PG wn o Wl —31 24 S 877 E 51 59 L3 526 the steadiness being rather small during this as well as the other monsoons. . |
!' ,l‘une. i St 84 27 S 88 E SE 43 .4 188 From May to August S E and S winds prevail, but winds from the W, N W, and occasionally from the
i RN PR - ‘](.J b - o8 1.3 153 northward, may be also expected. This monsoon, if ||||,arisc,;¢111 it may be called, lasts till H!_:‘]llT-Hl'lﬂ)('!'l', when Hu? percentage
1“\llg_llb-'r’r.. O e o s m ol e B 292 -‘w ot ﬁHZ i) SS_E ‘ | 28 1.4 278 ot W d‘m['[\' \,7\:7 windg beging to increase.
| b;!l'”'m”_]m" DR R s Ry o+ T 3 —~ @ L’ L"”‘_‘ W “i g V\ jm L4 1('_]3 ['rom May to September the weather is very unseftled and showery, the sky is clouded, and heavy gusts of
‘ (L\T‘[l,iill;;;II,‘,l-. A i )(j ~{Q 2 ;:Lo 2: E’“\I & _);i ]lj t;‘_’ rain accompanied by thunderstorms blowing from varying directions are not infrequent.
| S =l 17 _‘—‘5 N )T)° s *\] i '):ld 1'4 '”_;{ | On inspection of the wind-charts for the 1_'1|nnlh.< May to .Ht-"]'){'l,‘-l'l]|ll“['; this S 1 MOBSo0N appears u:) be th_e effect
| | A R T - Do [l et i “RE - of the draughti caused by the well marked S W monsoon blowing at the northern opening of the strait on the one
! 1 YORr'E . o oh . . 2 e 1 1 | N 56° E NE 1 1.33 2402 hand, and of the pressure excercised by the strong and very constant S T winds blowing in the (hina-sea and the
| Rioww-Archipelago on the other. These ST winds, in passing over the Java- and China-seas, have lost their original
| TABLE B. NIGHT-HOURS. dryness and are therefore apt to promote showery weather and moderate rainfall.,
—_— - e - — = - From October to December W, N'W and N winds oceur: this N W monsoon, caused by the prevalence of
Mean Direction Steadiness Number northerly winds in the Clina-sea is an effect of suction also, the E winds blowing at the entrance of the strait not
| | Lomponents. '-‘wa ‘-‘f Mean Mean Force. of vet having attained a development sufficient to counteract this effect.
| e N | — e W]m_]' T ii';‘“'ﬁ_'i — Sy = | (')_lj_ﬂt'lr\.“tml_]s; During these months the l';mq‘:'l.llv:l.tt'.;linrs iI'.:~a maximum value and the N W winds are accompanied by showery
* N g \-x-'u:‘l.rhu{' and Sq.u;l.llslL:xu.l_a'tl:y :L:t‘é thv_ S W \«\'md's of August i‘l,r}'a. . - .
_ = \ o . > ‘ Ihe moist air originating in the Indian Ocean flowing into the strait along the western Malakka-coast, is
{ i‘:j;:]“u!:" u b j‘; ji ‘: ij I: ; E j;(‘) /o :i :2:} I“HII'I]'IS-!I..II:‘-L[ to rise wi'ui}'u the ..'s'l,,rair gTOWS 11;11'1'1,»\«-'(:1‘ and thus causes a (,-nl‘n’i_numlrs l“aini’n.ll. (:)C-[f"::l,b.'l_:'_ll}“d]]_Y however the
! March R . 22 N (7‘::*%" B e o l.‘l ";H gyrating movement of the .21”‘.1 that necessarily im-‘u‘u?'.s at rhfe entrance of tl-]u-.' strait, where the S E n.mnsr_}f_:nn h[‘nws,
PR . W e '14 ',5 | N 11° B \i. ' 5 |'4 ;‘:;] !.rl'tew_'uts the -[l(‘-\'l_*]l:?['l'll'll}]'lI»-|.l| this lIUl'll[l:l.] state of ztfihl-.l?'b n.nld is rl'u;g. (i-;ms:u:\ of the unsettled weather which, in this ag
e ‘L o " : . » : ’ ‘ in the preceding season, forms one of the characteristics of the climate in these parts.
: M@y S TR S R S M 19 S :-%t_l". E \E 29 L4 314 In Januvary the monsoons at the north coast of Swmatra have atfained to full development:; now there is no
| JTunf.- R R T W=l L7 5 380" E 58K B4 L.5 175 occasion for the air to flow into the strait along the Malakka-coast; the east monsoon blowing t;'\-‘t']' the peninsula
L e Lo S P, | B S 23° W SSW 18 1.4 149 : s “whols entianes of the st '
| August.*. . . . ... .. . | _29 " Simet B S o an o 454 and ‘r.lu”\\hula, t_‘II'T..I.I,I](-l‘.t? ‘_.'u,. . -|ju k . e e .. M o |
‘ September . . . . ...... . | _—g _ 7 & 498 e % J IHL . [he 1.:1‘(-*\11.1]111_;1 (-Ill't'd.lﬂﬂ u[' .tht;* wm(l. |.1_| the southern parts of the strait 1\ th.u ru:n.ll'ianb (.11.1-]1&‘.::!(?.\;\-'11-1&18 zm.(_l
Octoher . . ... . ... . | 9 — 3 N 9°W N 9 | 1'5 Jeh of the nt_arﬂ]erl,\-‘_ winds in fhe (,:F{um-sm, as is clearly shown 'I).\-’ t{lne l’f-l]lzi‘l‘f:ﬁl N E }-\'nuls will (fnrauu which, in th'eu-
‘ November . . L . o« w0 81 —1¢ N27°W NNE 35 1'“ 1;‘;’” PASSIgE O¥Er i'il"..ﬂi?rrﬂfrf‘!uf-‘f'r 1.11ulf111'::1.|ns, lluul-n I(:I:la'i i great deal of their moistness; and then relatively settled and fine
‘ Disotrier . « s sl P N fge " o ].--L Il‘)ﬂ '\,\':';'1'|ht'lr"V\‘lli'l a minimum ‘_Ti rainfall and free from ?Il‘?’l‘\-'.\*' squalls and thunderstorms, n,u.-l.y be expected. _
; ) = T T Rl el i i = = o ; Fowards the end of March the monsoons in either part commence to abate with respect to both steadiness
: Year. . ........ ... 7 8 N 46° B N E 11 1.43 2278 and strength and in April winds from all directions and very unsettled weather are experienced with occasional squalls
‘ and thunderstorms.
f TABLE C. DAY AND NIGHT-HOURS, In the southern parts the narrowness of the strait and the vicinity of the coasts of Malakka and Swmatra,
\ = — e - e — ‘ _— —r——— p!'m-'mn the development _r_mf latd- .-|.1|‘|] Hmlw-wm-s. but in the 13:':1'1:]1(:~|'n parts thust_a‘ local ‘Winc_’i?‘ will be nurl_;{ wjl.h at 1
| ot ean n;lirt-mll »li);.-.litn[ll‘flt.l,‘sb B Fromed Nn:_;:lim distance 'lvf.\' I‘I;mn H‘l miles out of ”“'!. .shur{.-: under the ..'ﬁ'.!f-#i.‘,fl'{."(ﬂ-l'?-i)[LHL. the ..hLl]IlEll’l'L'Ll'Ll_‘]l = A[‘wa}-’y S W Hl]llilI”H
. the. Wind. | Lljmc‘i'i:m. S JEE; I characteristic of the .lh.‘l‘r-'-[?l'l?tl.t"[-.i]-Hl'] Il"lt'l'llllﬁijl('l.l in the next (,711;1‘1{11:!1' — begin to make H:nhn;f difficult tm: small crafts.
L — . (B0 Y = e WY e I B R N The general divection of the currents in every season being towards the N and N W, the sea will be roughest
_ ) during the four last months of the year, when wind and currents flow in opposite directions; especially when the
. SBbr s B j\(l) j;, N 41° B NE a5/ v ad tidal Hi:‘:!;ﬂ'l'l.‘i s‘m with the L-u!'runi:. i. ¢. towards the N 'W. | | .
| February . . . . o . . . ... 98 14 N 97° B N }\ 0 :-ﬂ ]':__; ;hj ' I'hese tidal streams lu'-,'l.l]{_‘,‘ stronger than the permanent current, a rather high sea may however be experienced
March ® ‘. .. & 91 N 69° B EN 7 ! 11 Ilii from wllztfev_e]' quarter the 'V\‘I'l]d may blow. . | | | - | |
1 RERE S e 15 0 | N N I“j '1.--1 :_}'m :\H nu:t_ght be expuc‘tlm_ in these slw]t:;rulul parts !h.r_l. l'l‘lf‘-l!l"l‘t‘;‘.l]l,‘-_\,' of the swell !'l‘ill‘hl‘b‘ pu’r a \%j'y H]"l};lr-ﬂVl)(ﬂ."l'lf-&‘.ll,tr:'dg(‘:*.
& R T W e 91 S 38° o T 34 14 oy ] ‘]_'Iur_- lides are Sl.“ﬂl-l*tl.lllln‘l]zll ;nn_I I‘!](_er-«‘rurv ﬂ—-,]Illl'i-l.":'-‘-l‘:'l‘l?llh‘hlll(“ﬂf may be said to exist, rapidly increasing from
-]lltlu-'.. L O TS 99 S 929° [ T o I.-") o 20 30m at the mouth of Deli-river to 70 30m near Benkalis. | - L TR or. '
| e .. T e a8 g 3 o Jl-l :-_m‘) ‘ The ﬂmu.l-stt.l'(s.n.lns. set Jrlu the HUI'IT-IW\'::]I"{L i]m. t'-'*|,rl:. ’F.u the nm'rm\-";_‘l‘rnlz in C.lII]H[H.[I]-UIIL'G nt this “1%" (ll].'t'(,'Lll,lll of the
All;“{u.s:t.. | e [ 10 | S 24° R $S R 24 ['4_ ");)“ _tldu-.l ('-l'll'!'l?]'l’f.l‘? 18, sometimes found to be different in different parts of the strait, a circumstance which increases the
September . . . ... ... .. | —6 — 8 S 51° W S W 10 1.4 276 nltlulu’l',l(f o ‘t{l(ﬁ_l.ll [.Tlmil;' . eveniiont ot tidos qiil Sidal shenms are inate daile-ob Thres Hrod Houss: hicrs hoa
Ontibar | 19 19 N 45° W N W . 17 b e ['idal h?u]-llllnh_.‘ \\,l.('n- I(.ll\ht’)l\zl.ilmjh. Qiltl:ilvh- “._1'.ru] l‘li..‘lf-l- h-lil,'«llllhjd]i_ -.mlu e daily at three fixed hours, have been
Novermber . . . .. ......| 99 —29 N 37° W N W 36 1 & _)(“: rwum-l,\,fﬂl.*s‘r.u.lul'ls[.ujl at Benkalis, Bagan u.';u-rwv, {rmr{’-ﬂm-,rf liram :-nn,l‘ ]wm’mm.. . : | |
: December . L | 44 —16 | N 20° W NNW 47 li ::)1 | | ]Hill‘. [‘&-ll]lfi}-]L nt--a,rrltl'ut: coast or 1tl.-l‘tllt'1' mlfmul the i:Ltsf'leil'.-1'9'|s referred to 1111—; stations: Bekalle, Medan, Medan
[y B - Wi | R T __ZST Poetri, Gedong Djehor, Timbang Langkat, Tandem, Tandem Hiliv, Kisaran and Benkalis.
May—September —23 9 | S 21I°E SSE 25 1.89 2475
October—April . . . . . 23 1 | N I'E N 23 [ 1.42 22056
Year. . ... ... . ... .. 4 4 N45°E NE | 6 1.40 4680




TABLE D. STRAIT MALAKKA, SOUTH OF DELI-RIVER.
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L ATJEH, EAST-COAST, FROM DELI-BTVER T6 DIAMOND POINT.

TAB

LE A. DAY-HOURS.

Mean Direction Steadiness Number
Components. of ‘ of mean Mean Force, of
. | the Wind. ‘ Direction. 1 Observations.
N | |
January i 30 41 N 54° B N E 51°/. 1.3 | 360
February 34 26 N 37° B NE J 43 1.5 291
March | 47 — ] N I°W N 47 ! 1.3 | 331
April . . . . 37 —15 N 22° W NNW 40 1.4 ‘ 318
May ‘ Y 4} | N 67° E ENE 23 1.3 J 508
June —14 34 S 68° B DRSID) 37 | 1.3 | 406
July ' & 34 N 79° E ENE ' 35 1.2 589
August . 1 25 } N 88° | B 25 { 1.4 ’ 453
September . | 15 25 N 59° B ENE 29 | 1.8 369
October ’ LG 9 | N 29° B NNE 18 ’ 1.8 J 474
November 8 55 N 77° E ENE ‘ 36 1.3 | 451
December ' 32 6 | NII°E N 33 J L4 - 637
Year . 19 20 | N4 B NE | 28 . 1.33 | 4992
TABLE B. NIGHT-HOURS.
| . Mean Direction Steadiness # Number
of | of mean Mean FRoree. of

| Components. |

the Wind. Direction,

| o

Ibservations.

N B

January 99 1] : $21°W sS8W | 81% 1.5 | 354
February — 95 —34 | SH°W SW 4 1.3 | 299
March | —24 —30 | sS5°W  SW 88 1.2 | 310
April . . . | '~ 40 | S4PW  SW | 54 } 1.3 311
May | —40 22 } S 20° W SS W L 1.3 { 304
June . | 46 —29 S 32° W S W | H4 1.2 377
July | —51 —97 | 828 W SSW | 58 l‘ 1.2 / 569
August . 47 —26 | S e W SsW | 54 1.2 416
September | | —42 —21 | S W SSW 47 1.1 352
October 44 —84 | S3EW SW 56 | 1.1 | 458
November | | 38 — 7 5 11° W S ‘ 34 1.5 440
December | —27 —25 | S2°W SSW | . 37 | 1.4 603
Year . | —88 —26  S8°W ssw | 165 1.24 | . 4798

TABLE C. DAY AND NIGHT-HOURS.

' Mean Direction Steadiness | Number

Components. of | of mean | Mean Force. of

January
I*‘el:nm.r_\_'.
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On comparing the summarizing table, placed after the introduction, with the monsoon-charts and with Table D,
it is evident that this part of Strait Malakka must be regarded as the horder-region dividing the area of the S W—N E
monsoon blowing at Swmatra’s north-coast from that where the monsoon-winds, characteristic of the southern parts of
Straat Malakla, prevail. -

During all the months the percentages of the mean directions are very low: in fact it is hardly possible to
discern two or more well marked seasons: however, we may state in a general way, that from May to November
the prevailing winds ave those from the two southern quarters, S, S H and S W, whereas from December to April
the force and steadiness of the monsoon are reduced to a minimum.

This proves the view put forward in the deseription of the climate in Strat Malakka, viz. that the N E winds,
which blow in the southern parts of the strait from January to March, cannot be considered as a continuation of the
BEast-monsoon of Atjeh’s north-coast, it being evident that, in that case, the easterly components of the wind would be
found rather to increase on following the coast in a norther y direction, than to decrease and vanish, which as a fact they do.

The distribution of the rainfall however is, notwithstanding this difference as to monsoon-winds, about the same
as in the southern parts of Strail Malakba : September, October, November and December are the wet, February and
March the dry months, but, on the whole, the weather is better and the sky clearer than in the strait: at the same
time there is less probability of rain, fewer showers and squalls or thunderstorms and haziness than there.

The mean force of the wind too i 1.80, whereas in the southern parts the average value, as computed from
all the available data, is 1.40.

This fact, viz. that the weather is much more settled notwithstanding the comparative unsteadiness of the
monsoons, is due to the unusual development of local influences, as evidenced by Tables A and B.

There it may be seen that, as a fact, the steadiness of the direction, if taken separately for night- and daytime,
is much greater than in the southern parts of the strait.

Land- and seabreezes occur here and at the north-coast of Atfjeh to such an extent, as to completely neutralize
the effect of the feeble monsoons : during the night in all months S W and S8 W winds prevail with large percentages :
during daytime N and N N E winds are experienced, though not so regularly as the S W winds at night-hours.

The reason of this difference is obyvious - by sublracting the average components for the night from those for
the day and dividing by 2, we find for the seabreeze the direction N 39° K with a percentage of 37/ and for the
landbreeze the direction 8 89° W : during daytime the N E landbreeze is counteracted by the southerly monsoon-winds,
which blow from May to November: at night-hours the landbreeze and the prevailing monsoon-winds on the other
hand strengthen each other and thus the considerable differences between the percentages during these months are
readily explained.

From December to April, on the other hand, the percentages of the steadiness for the same reason will be
rather higher during the hours of the day than at nighttime.

Within a distance of 10 miles from the coast, therefore, Tables A and B are to be consulted as to the wind
to be expected; for a larger distance from the shore the requisite information will be found in Table .

This extraordinary development of land- and seabreezes attains its maximum — as found by subtracting the
components of Table A for April from those of Table B — when the rays of the sun are vertical: it is due to the
slowly sloping mountainrange which extends from Langsar Bay onward along the coastline as far as Olel-leh and
occasionally  gives rise to those sudden squalls accompanied by rain and thunderstorms, which are known and feared
under the generic name of ,Sumatranen’

These sudden S W winds are experienced near the shore when the landbreeze comes off in sharp gusts, dangerous
to small sailing-vessels ; they oceur from sunset to midnight and mayv be signalled by the presence of a sharply defined
cloud which, by its slight elevation above the horizon, gives the false impression of being still at a long distance:
within a few minutes of its appearance however the squall comes on with sudden violence.

This view of their origin justifies the conclusion that those squalls will be experienced especially by vessels
riding at anchor near the shore in roads or in bays. but not at some distance from the shore: their frequency depends
much upon the configuration of the coast and they will mostly occur where the effect of the heated or cooled slopes
all around is concentrated upon a comparatively small area.

The haziness of the sky which, as appears by the results of the observations, is densest during the period
March to August, causes some difficulty in making land in the morning hours and is frequently increased by the
forest-fires kindled in the process of clearing the ground for the tobacco-culture.

Owing to the vicinity of the Judian Ocean the swell of the sea is much heavier and more requent in these

regions than in the sbrait, bui, in consequence of the strong tidal streams and the ruggedness of the bottom, the sea
SO0n  becomes smooth again.

As the main current follows the coast-line NN W ward during all the year, strong N, NNW and NE winds
will occasion heavy seas, especially when tidal streams set with the current.

Consequently this will occur principally during the months from September to March, when N W winds prevail,
and oftener in day- than in night-hours: a force of the wind stronger than 3 has, however, very seldom bheen registered.

The tides bear a semi-diurnal character and the port-establishment varies from 10% 52% near Diamond Point
to 2 30w at the mouth of Deli-river.

Rainfall has been observed at Kdi and Seroewy.

A tidal station has been established at #di.



TABLE D.

ATJEH, EAST-COAST, FROM DELI-RIVER TO DIAMOND POINT.
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[Tl ATJEH, NORTH-EAST-COAST. FROM DIAMOND POINT TO BATOE-PEDIR
TABLE A. DAY-HOURS.

\ ' Mean Direction Steadiness Number
| Components. of of mean Mean Force. of
| the Wind. ‘ Direction, i Observations,

| N B
January e 23 (7 N 71° E ENE 71, 1.4 756
BODERAYY = v« 5 5 s 4 oa 36 50 | N 54° T N K (62 1.3 723
March B oo e owow e o 32 13 } N 53" E N E 54 | 1.8 758
April o oo o 40 — 3 N 4° W N 40 | 1.8 (322 The inspection of the summarizing table, given in the introduction, and of Table ¢, shows at once th'flii this
May 23 5 | N 12° B NNE 24 1.3 13 part of Swmatra’s coast is situated within the limits of the north-east and south-west monsoon of the Indian Ocean.
_Jm'w_ 14 0 N 33° K NNE 17 | 1.3 685 The percentages of the mean direction ave still very low: from April to October, when the S and SW
July 17 . 0 N 28° H NNE 19 1.4 645 monsoon blows regularly, they never surpass 30°/.
.-\n,;:usl. 7 11 | N 58 E ENE 13 1.3 917 In December and January however the IS H monsoon, which at the east-coast is hardly perceptible, is well
September 15 9 | N 8 E N 15 1.4 390 marked with percentages amounting to 41°, and 50°/, '
October o 19 8 | N 9°E N 19 | 1.2 765 Here again the vicinity of the mountainrange to the coast is favourable to the full development of land- and
November . . . . . .. . ... 19 84 | N61I°E ENE | 39 1.2 570 seahreezes.
December | 21 56 | N 69° E ENE G0 1.4 | 683 L%I\" subtracting the average L-n]n]'mnr‘njﬁ for the night-hours l',l'ﬂl%l those for day-time and dividing by 2, we
Year . . v i o i s s 99 924 | N47°E NE 99 139 | 8796 find the direction of the scabreeze to be N 19° E with a percentage of 42 % and the divection of the landbreeze S 19° W

this being the maximum height of land- and seabreezes throughout the Archipelago.

TABLE B. NIGHT-HOURS The differences between the mean directions of the wind for the night- and for the day-time are, therefore,

even more strongly marked here than at the east-coast.

‘ [ Mx,-;m‘.liiru-rrinn Stendiness ’ { .\"m‘nﬁ From April to Oectober S :»1‘m_,l_ 55 W winds prevail during night-, and N and N N E winds during day-hours.
Components. of of mean Mean Force. of During these months the S W monsoon-winds counteract to a great extent the N N E seabreeze, which is the
‘ the Wit Divection. | Ohservations. reason why the percentages of the steadiness are low in Table B, winds of varying directions being experienced at
— ac == = — = — day-time.
L N E | During the night-hours, on the contrary, the S W monsoon-winds and the landbreeze set in the same direction
JANUALY < o o v v v v v v . . | —DO 29 S 30° E SSE 58/, 1 729 and steady S and 5 W winds will ensue with large percentages.
February « . . .. ...... | —56 8 | 8 ®E S 57 1.1 (398 From December to March the ESE monsoon blows along the coast in a direction almost at right angles to
March . . . . . ... .... | —59 —8§ I W 39 G0 1.1 710 that of the land- and seabreezes, thus giving rise to a S S K resultant in night- and a N E resultant in day-time,
APl o o v v e v e e | —BD —27 S 21° W S8 W i 74 1.1 564 both with inereased percentages of steadiness,
. May ..............|—54 —17 S 17° W B8 W | 57 1.2 667 The force of the wind, however, does not increase at the same rate as the steadiness: on the contrary, the
June . . . . v e e e sl —B4 —13 S 11° W S 65 1.2 597 force in day-time not inconsiderably exceeds that during night-hours, the proportion being 1.32 to 1.14.
e e L S 107 W S ‘ 1Y) ' 1.1 620 Fine weather with a bright sky is mostly experienced during the three first months of the year; heavy
.L\llgl_;'l‘l.“'%l‘. C e w2 —D8 —18 S 18° W SBW ‘ 51%) | 1.2 094 squalls never ocenr during this season,
September . . . . ... ... .| —5% —12 S 12° W S8 W 30 | 1.2 868 February and March are the dry months: in April, when the S W monsoon sets in, the weather becomes
October . . . .. .......|—45 — 9 | 8 11° W S 46 ‘ 1.1 717 more unsettled, and from June to August a force of the wind greater than 4 has at times, though not often, been
November . . . . . .. . .. . | —55 1) ‘ S 10° B <) 56 1.1 556 registered: heavy squalls are seldom met with.
Degemnber - . . . .o v o. . | —5l [ 4 S 20° W S5 E H4 1.2 (72 October to December are the wet months which proves that it is not the ES E monsoon as such that brings
Year......o...... |—87 —4 | &8 W =« - 57 T 8339 rain or drought because the periods of maximum as well as those of minimum rainfall fall within the limits of the

same K S E monsoon,

TABLE C. DAY AND NIGHT-HOURS Charts have been drawn up with a view of showing at the same time the distribution of the monsoons

during two periods of the year — generally April to September and October to Mareh — and that of the rainfall.
pig ! Mean Direction Yteadiness | ] Number | [n some parts, e.g. the Java-ses, this method may answer the purpose well enough, but in many regions it is
Components. of of mean Mean Force. of impossible to discern two distinet monsoons and in other parts the two seasons, as defined by the prevailing directions
| the Wind. Direction. . Observations. of the wind, do not coincide with the two seasons as marked by the distribution of the rainfall.

The north-east-coast of Atjeh being more freely exposed to the influence of the Indian Ocean than the east-coast,

| N B the swell of the sea is more considerable than eastward from Batoe-Pedir.
January =2 48 S 74° E ESE 50/ | 1.3 1484 March and April are, in this respect, the best months with percentages of .calm sea” amounting to 81°/, and
February . —1{) 29 5 71° K ESE . 31 | 12 1421 85, February, October and November follow with percentages resp. of 769/, 74°/ and 70°/,
March —14 15 5 527 E S E 25 1.2 1468 As the main current sets to the W N W ward during every season, strong currents may be met with,
April . . —15 15 | 85 45°W SW 21 L2 1186 especially in this west-north-westerly direction, when the ebb sets in, which, for the same reason, runs longer and
May —16 — G S 21° W S8 W 15 1.8 1380 stronger than the flood.
J ul;(- i — 95 — 2 S 5 W 25 g 1289 Rainfall is observed at Telok Semaivd and tidal stations have been established at Telok Semawd and Seqli.
| July |—21 —1 | 8 W &8 21 1.3 1265
August . —T5 —= 1 | S 2° W S 20 1.3 1851
September . . 5. .. .0 —22 — 5 | B IS W BS8W 23 1.3 L758
Oeteher o 5 ¢ v @ ss ws nww =18 -— B S 137 W S8 W 15 7% 1482
: November . . . . ... .... | —I8 22 3 51° E S K 28 1.2 1126
| December . .. ........ —I5 38 S G E ESE | 41 18 1855
May—September . . .. ... —20 — 5 S 4°W SSW 2 1.97 10204 i
October—April . . . . .. .. 14 51 S 667 B ESE o4 I 1.24 6854
Year. « o v v ovov e e v, | —17 10 S 30° 8 SSE 20 | 1.26 17058

1




TABLE D. ATJEH, NORTH-EAST-COAST, FROM DIAMOND POINT TO BATOE-PEDIR,
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IV. ATJEH, NORTH-COAST,
TABLE A. DAY-HOURS.

¥R ON " BST OE-PEDIR T O LB

Whereas at the east-coast only very feeble traces of monsoons are to be found and at the north-cast-coast the

B B | Mean Direction Steadiness Number monsoons begin to blow, hut with rather small percentages of steadiness, we find at the north-coast two well defined seasons.
| Components. of of mean Mean Foree, of The S'W monsoon sets in in April — when however land- and seabreezes still play a dominant part — comes
the Wind. . Direction. | Observations. to full development in July, August and September, and lasts till October.
s B — — E ! e ) The E monsoon blows from November to March: in November and December however S E and ES E winds
N B prevail and the true I monsoon does nob set in with full force betore January : it would therefore, from a climatological
January . . .. . . ... ... 29 73 N 74° B ENE 76°/, 1.7 ‘ 540 point. of view, be more correct to discern fhree seasons viz. a 8 W monsoon from April to October, an E monsoon in
[i‘ii!l.ll'llzt;'_\' S 29 63 N 65° B ENE 6Y ‘ 1.5 ’ a8Y January and February, and a S E—E S E monsoon in November, December and March. Near the coast however the
March . . . .o 0o v it w o a7 44 N 59° E ENE , 52 1.4 708 influences of the monsoons are not strong enough to neutralize those of the land- and geabreczes: on subtracting the
¢ 1251t (U 12 5! N 238 W NNW ! 13 1.3 441 e,-m'n.|'mm~.n|..- given in '_I.‘z-lh!,t,* A from those of Table 1’ we find that these local winds blow with large percentages
May g —17 S 83° W W 17 i 1.4 | 383 :.lu.rm;: the eight months from October to May and with much lower percentages from June to September when the
June . . ..o 99 g S 5° W @ WSeW [ (2 1.7 752 S W monsoon has attained its full development: in February and March land- and seabreozoes appear to come off strongest.
July ... ... ... .. ... —88 49 SH2°W SW 59 ‘ LA ’ 860 The average direction and percentage of steadiness are N 9° B for the seabreeze, 5 9° W for the landbreeze and
Au_;,zust. e s e o R D S 51°W SWwW ‘ 65 .8 359 23°% for the steadiness: but in February this percentage amounts to 44 g
September . . . .. ... ... —30 —43 S 54° W S W ’ 59 ‘ 1.7 ‘ 550 During the S W monsoon the landbreeze is strengthened by the prevailing winds and we find in Table B for
October . . . . . . . ... | —14 97 ‘ S 69° W WS W 30 1.4 | G138 the night-hours a steady direction with ‘large percentages: during day-time however the monsoonwind tends to diminish
November 1 23 N 89° I I 23 ! 1.8 906 the effect of the seabrecze and lower percentages are found and more winds from varying directions.
T — G 60 ‘ N 84° [ B G0 1.5 045 For January and February, on the other hand, Table ¢ does not oxhibit southerly or northerly components to
bt e L | 2458 8B 5 '*‘ 153 | 3050 any appreciable extent due to monsoon influences. Land- and seabreezes therefore are neither counteracted nor

TABLE B. NIGHT-HOURS.

Components.

Steadiness

Number

strengthened by the prevailing monsoonwinds, bulb both influences unile in forming resulting directions viz. EN K at
day-time and ES E at night-hours.

The weather in these parts is characterized by rather strong winds, with an average foree of 1.58 — to 1.26
at the north-cast-coast a clear sky and moderate rainfall.

Mean Direction : 1 . g . : ! : : .
of of mean Mean Force. of A force greater than 3 has been registered 111 times, 60 of which fell on night- and 51 on day-hours, almost

Direction.

the Wind.

i Obgervations.

exclusively during the months June to September and from the S W, WSW and W ward.
Fine weather with bright skies and absence of showers and heavy squalls is experienced during the dry

N B months February and March: during and after April, when S W winds begin to blow, showery weather and occasional
January ) __99 58 ‘ S 64° B BESE | 65/, 1.5 | 542 heavy squalls, at times accompanied by rain, are experienced : these squalls are not, as at the east-coast, due to the
Febbmary . o oe g 6 o0 v o o —44 36 | 8 38° E 8 | ah 1.4 D52 sudden coming off of the landbreeze, but they originate in the western ocean and. therefore, are of longer duration
L ) 5 54 29 B SSH 66 | b 777 than the  Sumatranen™ and oceur as well ab day-time as at night-hours.
Aptilc . . v e e —d8 —10 | SI13W S8W | 14 1.2 394 The rainy season lasts from April to November and thus sets in and ends carlier than it does at the north-east-
May . .............|—5d4 28 | 8 29° W S8 W (1 | 1.4 358 and east-coast.
JUNE 3 4 o ovh aie e v | —DO 33 530 WSS W | (58 1.6 711 The swell of the sea, owing to the protection afforded by the isles Poeloe Weh and Poeloe Bras, is somewhat
JOR e s e e s oo | —BR —ie ‘ S 86° W SW i . 1.6 840 less here than at the north-east-coast, but the sea is considerably rougher than at the eastern shores, especially from
August. —62 —48 S 39 W SW | 78 | 1.7 ‘ (47 June to September, when the strong 8 W winds, blowing in opposite direction to the main cuirent and the ebb currvent,
September —B5 —40 ’ S 836° W SW 68 1.6 532 cause a rather high sea.
October . . . .. .. ... . .| —56 a5 S 94° W  SSW G | 1.3 (328 The best months in this respect are March and April, February, November and October. At Oleh-leh the
November . . . .., .. ... £3 19 | 828°E SSE 47 | 1.8 907 port-establishment is O 45m,
December . . . . ... . ... | —41 53 S 52° K S B 67 L 036 The extraordinary intensity of land- and seabreczes af Atjel’s east-, north-east- and north-coast gives rise to
Year . . .. .. ... . . .. . T— a3 | a T\.’\;"ii.‘% N |7 50 __| i 1.46 : 7894 the tulh,n‘\{\'mg' l'v.‘m;l.rlcs. - . | | _'
: The ancient belief of an immediate influence of the moon upon the weather has been proved erroneous by
TA BLE C. DAY AND NIGHT—[‘IOURS many investigations and a consequence of the lack of discernment between in||n'¢_-.~u.a:iun and obsgervation,
At places however where, as at Sumatra's east-coast, a strong tendency exists to a development of land- and
I ——— | o \ . | I ﬂ—!uwl}ireu:_ﬂnn i ST — | ' Niiiiber scabreezes, and where, at the same time, the height of the water is liable to considerable oscillations owing to tidal
Components. of . ol mean Mean Horee, ‘ of influences, a causal connection between the force of the wind and the moon’s age might be proved to exist.
i the Wind. Direction. | Obgervations. When, for instance, the fall of the water at a cerfain date is strongest at 8 a.m. and at 8 p. m., it is
— —— = - i —— l — evident that, by this influence, the seabreeze in the morning will be hindered in its development, whilst, for the same
‘ N [ ‘ | reason, the coming off of the landbreeze after sunset will be promoted.
fanvary 4 G \I S 87 E K 56 °/ 1.7 1082 Consequently, in classififing data concerning the velocity of the wind for a certain hour of the day according
l“tﬂlli‘Ll;l.]‘}»'. 8 49 ‘ Q &1° ® [ 50) | 1.5 1141 to the period of the moon’s age, two maxima and two minima will be found in the computed average values, whilst
March PN G s ‘ 16 a7 S 677 B ESE 40 [.4 1570 the position of the maxima and minima will be inversed when the hours of obgervation made use of differ 12 hours.
april. , , . v I — 16 8 | I 27° W QW 18 1.3 835 These maxima and minima will come out strongest when components of the wind at right angles to the direction
May SRR e wm | —28 28 S 89° W S W 23 lat 741 of the coast-line are arranged and when observations are used made at hours when the land- and seabreezes usually
Jame .. ...l 41 -85 | S4°W SW | 54 1.7 1463 begin, 0 blowr., .
July .., L C e .. | —4B —42 | B 4P W SW ' G2 1.7 1700 Their determination might be proved useful in foretelling, by means of the known port-etablishment, the
august. . ... . = | —08 —50 544 W SW (2 ‘ 1:8 1516 probability of occurrence of the above-mentioned ,Sumatranen’.
September . . . | —43 —42 | S 45° W SW G0 1.7 1091 Near the mouth of the Deliriver e.g. according to these views the landbreeze will be feehle and the seabreeze
Uctober % B | 35 —26 | 8437w S W (4 | .4 1941 stronger than usual on the 4% day after the date of full and change, and, inversely, the landbreeze strong and the
November . . . ., . | | —21 21 5 45° B S E 30 1.8 18138 seabreeze weak on the 11% day after new and full moon.
December . |, | | g L = 57 S 78° B BS R G0 ‘ 1.5 1881 A causal connection of this kind hag been stated to exist at other parts of the world and it would ]!t‘u.i'snme
April—October . . . . . .. . | —37 39 | S4°W SwW ! o L57 3387 importance if \\'i['l(l-(rli.\'t'l'\'alhriflr-: were z.n;-uh» on Aljeh’s east-coast with % VIS of stating the exact relation which, in
November— March 7]',._} 16 a 10 {il*E !‘» | | 48 748 these parts, must exist lu-rw'.w-n_ the \\‘_111.11 to |J(".{"X|1f.“l‘ri‘l.| and the moon’s age or .lum]'-n.n.';:'lw. _
|y g - : g ' m | X Rainfall is observed al Kotfa Radjo and tidal stations have been established at Oleh-leh and Pocloe Weh.
Year. .. ........... | —87 0 | 8 S 27 / 1.53 | 15874
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TABLE D ATJIEH, NORTH-COAST, FROM BATOE-PEDIR TO OLEH-LEH.

PERCENTAGE OF WINDS AND CALMS.

DAY. NIGHT.

W I T T T 7. L s o || ) 4 =N T A ! . N | 2
) = & D o z 5 L &
- = = E g 5 = 2 2 ¢ |28 | a8 & = = — ol % = 2 2 g 8 |22 |28
{2 8|3 || 2|8 | S|&|8& |2 |38|5°% 8" ElE |82 |8 | E|E|Z 8|85 ]|& |52 3=
=S — == = = = = = = | = = ; ———— = | — 0 =——— T —
N 2.0 7.4 i 7.8 0.5 5.0 5.5 4.8 5.0 | 4.6 8.4 8.6 3.9 5.8 5.4 [l s 2 s e © 1.2 B 0.3 2.4 (0.2 0.1 .1 0.1 0.6 | 1.2 ) 0.7 0.8 1.0
NNE . 0.5 Jli 2.9 1.8 0.6 Eash b ().4 2.1 0.3 .4 1.O || 13} I3 N NI — 0.6 (0.2 — 0.1 = = 0.2 0.1 0.2 0.1 0.1 0.2
NE. ........| 364 304 329 | 156 | 15.1 81| 52 1.0 3.1 8.6 | 14.9 | 25.5 | 7.7 | 248 NE: ...«:4.. 151 | 4.6 .83 11 (0.9 .4 (.4 (.4 0.9 .1 4,7 5.2 1.4 5.7
ENE. 77 18.0 | 2.4 1.8 0.4 Uhh 1.2 0.8 1.6 3.3 5.4 0.8 (.1 BN E I‘)I 1.4 1.4 0.8 0.4 0.2 - 0.8 0.7 | 0.5 0.2 1.0
i 3841 | 27.8 ! 18.4 8.9 8.4 10| 3.2 2.5 2.8 5.8 - 179.9 | 31.2 5.0 | 22,2 E 20.7 | 163 9,2 .3 2.5 2.0 2.2 1.2 1.8 3.8 | 10,9 | 24.8 a5 | 144
ESE L0 8.2 | 3.0 0.8 1.2 0.3 0.5 0.5 (1 0.5 )87 94 0.5 | 2.4 S E 0.7 4.9 3.0 1.2 1.2 ‘ (1.9 0.7 0.3 0.4 1.1 4.0 41 08 1.0 ‘
| | |
S E 101 48 71 65| 69 20) 21| 27 7| b4 | 1556 | 189 | 42| 95 SE BA1 269 | 305 115 142 | 62| 64| 55, 71| 83| 20| 368| 85| 203
SR 0.6 ().4 1.0 (). 5 0.1 0.4 (.2 0.9 0.7 [.1 0.4 0.7 (.4 0.8 5 B 2.1 _'71 5.3 2.5 ;’J‘ 1.7 0.7 1.6 3G 2 3.9 2.6 'J]i 3.5
|
= 1.8 15 2.8 1.2 5.2 2.5 10.2 ) 8.2 E i) 5.9 1.9 5.5 3.6 e 10.0 2.2 28.8 284 20,4 2.4 19,1 151 5.0 | 27.7 14.3 11.8 199 | 19.1
BTN oy e e — 0.3 0.4 {0 2.9 5.8 4.0 4.0 34 [.7 [.] 0.9 5.4 0.7 SeW ... ... .2 1.3 [.1 2.2 b0 10.2 6.0 7.8 3.7 ‘ 2.6 1,2 2.0 5.5 | 1.6
W e, 1 L O 1.5 3.5 | 146 | 121 | 36.2 | 415 508 | 373 | 250 ¢ 9.6 | 3.4 | 330 7.3 BW oL 2.6 6.5 ‘ 85 | LS 285 | 355 | 433 483 436 i 278 | 142 | 44 | 35.7 | 107
BV MY e s e s — 0.7 = 0.5 2.3 | 5.1 Yt 5.5 &0 8.2 2.0 1.0 0.2 | 5.4 0.7 ' WaeW. ...... (.4 0.9 ‘ 0.2 | 1.3 S 5.7 | 3.7 5.9 4.2 ‘ 2.8 1.6 0.2 4.9 1.0
W U e 1.2 1.4 ! 4.7 £):2 3.3 6.7 11.8 1 2.6 | 13.2 14.9 8.0 1.9 h [1.1 5.4 W .. (0.9 Sl 2.1 | 12.8 | 15.1 (.0 L1.5 ‘ 9.5 6.2 | 12:5 (3.1 15‘ 10.8 .4
Il
WNW 0.3 | 0.2 0.8 0.3 2.1 0.8 1.7 0.7 | L0 | 1.4 0.7 0.3 [.1 (0.6 WNW ... ... (.4 0.6 | 0.1 0.7 0.9 0.5 08| 0.3 l.4 0.9 | (.4 0.2 0.8 0.4
BV e 1.0 1.7 | 4.5 10.7 8.5 B 8.8 ! 4.6 Ll 55 1.5 7.8 it NW ........ 0.4 1.5 | i 1 DD 3.4 4.1 ‘ 2.0 1.9 .6 2.4 25 L3 3.8 1.5
I I |
NNW....... 0.2 0.4 1.0 0.9 2.1 0.4 - [R5 1.7 0.7 0.7 0.3 ‘ 1.1 J 0.6 NNW....... | 0.3 ; 0.8 0.2 | 0.1 0.1 | 0.8 0.1 | 0.2 0.1 0.2
Circulating . . . . . 0.3 1.9 1.4 2.6 AT 3.0 1l 1.5 2.1 i, | 1.4 0.9 ‘ 2.1 ‘ l.4 Cirenlating . . . . . 1.0 1.6G [.8 0.8 | 0.9 f.1 0.5 0.6 .4 [.] [.8 | 1.0 0.9 [.4
Vaviable . . . . . . 1.4 0.2 | 0.7 | 1.1 0.8 1.4 | 0.6 1.7 1.1 1.5 ! (.9 |.;—’|‘ 1.1 ‘ 1.0 Varviable . . . ... 12| 1.6 ‘ 1.3 | 1.0 1.0 0.2 | 1.0 1.1 16 | = 1.0 1.4 1.0 154
‘ ‘ - |
Calm . . . ... .. — | 15 1.6 5.5 2.9 1.5 0.5 0.7 0.8 2.2 | 3.0 .6 2.0 1.7 Calim . . . .. .. | (.9 ‘ 2.7 2.2 | L4 1.2 ‘ 2.9 0.9 0.5 2.1 | 3. 4.3 16| 21 2.5
I | | ’ | ‘ | | | | | ' I ‘ |
CONDITION OF THE SEA, PERCENTAGE. CONDITION OF THE WEATER, PERCENTAGE. '
Swell. . .. ... .7 216 | 121 | 85 10.1 23.1 344 | 31.1 214 | 240 | 214 179 212 | 240 | 171 (Mear . 59.2 | 65.2 | 62.5 | 59.6 | 60.5 (8.0 | 50.1 38.0 | 44.2 | 43.8 | 43.3 ‘ 26.9 “ 50.1 59.2
| |
High Swell. . ...} 01| 08} — — 0.1 1.2 03| 07| 04) 09| 01| 04) 05 04 Overeast . . . . .. | 251 | 93.1 | 244 | 241 | 243 | 306 | 26.2| 265 1 93,9 | 27.0 | 255 | 249 | 259 | 925.0
wayes . . . . .. — ‘ 0.2 0.1 0.2 0.1 0.2 0.2 0.3 0.2 0.2 0.6 0.2 0.2 Showery . . . . . . 3.9 1.5 1.7 3.9 2.0 6.3 7.2 9.6 | 34| 4.2 2.0 1.5 6.2 2.4
SR 6w @ w9 W 17.5 | 10.4 4.1 7.6 6.6 10.0 12.1 20.9 12,% 5.0 6.5 | 8.9 LL.% 8.7 B = e B 11.8 8.4 8.9 10.6 | 10.6 | 13.3 S0 22.0 Al | 24,3 | 28.1 16,1 15.2 16.3
‘ .
High Sea. . . . . . — 0.8 | — 0.2 — 0.1 0.4 0.3 0.2 — o 0.2 0.2 0.1 Sgualls . . . . .. | — 0.1 0.3 | 0.5 0.6 0.8 | 2.1 3.4 | 1.6 0.1 0.4 0.1 1.5 0.2
(075 1 - (1.4 764 | 874 82.3 70,2 54.4 563.1 56.8 | 62.7 V2.8 7H.4 69,0 63.8 i ont Thunder . . . . . . | 0.2 0.4 | | 0.9 0.9 = 0.2 = i 0.1 | 0.5 | 0.3 | 0.5 | 0.4 | 0.5
i ; HAEY .« « « o5 o 0.7 Lo | 14 1.1 ‘ 1.5 1.2 1.6 | 0.7 0.5 0.5 0.7 0.5 1.1 0.9
i | | Mist . ....... , - 1 — ‘ - - — — - — — 0.1 0.1 0.0 ‘
e [T, [ - a) 3 { . | | iy | \', ‘ | | | | '
\ | [ I | |
Number of Observations . | 053 1043 1593 i 712 6O 1 580 1 GOG 1153 1018 | 2N 1 GOY 1742 | G546 ‘ 7940 Number of Observations 1048 i 1 106 1551 | 4.4 733 1483 1673 1895 i 108 ! 1247 | 1760 1851 7007 | R5606
| | | | | | | | | |




v o — - — = — e e —_—
e = —_— e S T— - — w— — ——_—— I —————— . TS — e ——————— — e ~

.1

|

|

| IV. ATJEH,NORTHERN COAST FROM
DAY. BATU PEDIR TO ATJEN HEAD. NIGHT.

— e |
< > o
\ N e 1 ~ - 1
h! \ \' A
\ / )\ A \ B 7
/ N 3 i Vil R |
/ \ o N 4 <
o s A ! . N\ !
F \ \ \ \
/
f’.‘ " =4 A /
If — || ,I ) \ ;
[} | ” = If
| Y ~ f
| | , J
] |
\‘.\ oy 1 \ / \\
| ". = E S ." ‘\ - g ,” "\ . |
i 7 / b v \
| \ y / \
| \ ) / 5
| N & ’ : i \
. N\ N b N
/ \ i, N,
¥ iy i v
Fehijuary. ’ ‘<
\ 3 \ N
/ \ \
d. AT < >
o1l 7 . 25 i >
£ \ b ) / N A,
b \
\\‘ ’.‘
e .\._ £ y /
| A : \ \ { \
| \ \ |} S \
y \\ v
| \
f | |
| \‘ l
4 ! 4 '
| -' l

) 4 Apreil. J ' / Mpy. ) £ B June,







V. PULU BRAS
TABLE A. DAY-HOURS.

| Mean Direction Steadiness Number
Components. of of mean Mean Force. of
the Wind. | Direction. Observations,
= == ?_ﬁ,T | o e
‘ N E
January . | 10 806 N 83° & ) 87(‘70 1.9 956
February 14 79 N 80° H I 80 | 1.6 213
March g™ | 11 57 N 79" E ENE H8 . 1.4 252
7 11 A e s 5 3¥W 8 15 ‘ 1.3 194
May . . ¢ s o ovanoswsan | —24 =80 S 49° W SW ' 52 1.5 183
June . 86 —47 | 8 B8 W SW 59 1.6 226
JUly .| —49 —B56 | S 4° W SW 7 1.6 249
August, __48 58 S 51°W SW ‘ 75 1.7 | 9299 The monsoons prevailing near Pulv Bras may be considered to constitute the best type of the monsoons of
Septomber . 0 s e 3¢ —&Y 5 57" W WSW | 68 1.6 | 224 Novth-Swmatra.
October , . . . .. ... ... | —87 —49 | 8 B3 W bo %% , 61 1.4 255 The generally admitted definition ,monsoons are winds which blow for six months in one direction and for the
November . . . . . . . . ... | —90 0 | 8 g | 2() 1.5 268 other six in the contrary direction” is, however, not applicable here, no more than at the north- and north-east-coast.
December . . . . . . . . . . . 5 i) N 85° R E GO 1.5 | 270 Neither do the two prevailing directions, namely S W and B, differ 180 degrees, nor are they equally
Year . . ... . . |_90 — 9 ‘ S 6 W 8 = 20 T 155 | 9819 distributed over the whole year. _ . , _ .
On the whole north- and north-east-coast of Afjeh the Tables C ghow, for the average direction for the whole
TABLE B. NIGHT-HOURS. year, southerly and south-south-easterly winds with percentages of 20, 27 and 24 %/ thus exhibiting the fact, that
the general motion of the air is toward the northward. :
L. ‘ T M(‘;m l)il't'ﬂ‘l--}ﬂll Steadiness | N Wi It is obvious that, if the definition given above holds good, the average values of the components ought to
‘ Components of of mean . Mean Force. | of be nearly zero as, for instance, in the China-sea.
the Wind. | Direction. ‘ Observations. Land- and seabreezes are very feeble near Pulu Bras, only during the E monsoon an appreciable difference
Pt -|‘ — 7 e s is shown by Tables A and B, the seabreeze blowing from the N H, the landbreeze from the S W.
, N B | I ‘ The S W monsoon sets in in April, when the wind is more constant from the S W than from any other
January . . . ... ... ... | 3 80 S 88 R K 80°/ | 1.5 249 point, but W, E and S winds will also be experiencéd: at the same time the rainfall, which, taken over the whole
February . . . . . . . . . l 73 N 89° [ B 78 1.4 195 year, is about twice as heavy as al the N E and N coast, increases, the sky becomes cloudy and showers and
Mareh . e e =8 43 Q4 78° E S A4 1.1 941 occasionally heavy squalls from the W and S W may be expected.
BpEll, e, LT e e e =20 — 7 S 14° W S8 W 30 \ 1.1 158 From May to October the wind blows steadily from S W, W and S: fine weather seldom oceurs, this monsoon
May: « .« iv v s e e s e 49 —40 @ 48° W S W 54 ‘ 1.2 197 being signalized by foul weather, a clouded sky and a relatively large percentage of showery and squally weather.
OB me & % fee s b 5w e | —48 Hd S 48° W W 79 1.4 , 196 During this monsoon a force of the wind greater than 3 was vegistered 63 fimes, and frequently with the
L . e s =50 =59 S 46° W S W | 72 =3 203 annotation: storm and continuous gusts.
AWRUSE. - . e v o s v s | —B85 =BT Q& 58 W WS W ‘ 67 1.3 : 190 [n November the direction is less steady, the wind blowing at times from the East: in this respect November
September . w* I _ss 55 9 AW SW 67 \ 1.4 911 bears a strong resemblance to April, but rainfall, showers and squalls are about as frequent as during the foregoing
October . . . . ... . .... ‘ 30 —48 S BI°W 8SW G2 1,2 253 bad months.
November 24 — 4 5 10° W S ‘ 24 | B ) From December, when the E monsoon sets in — altaining to full development in January and February —
December ‘ 10 () & 797 | ESH . 51 1.8 251 to March the rain decreases gradually and with the B winds fine weather may be expected. February and March
Year . | 27 @ S 13 W S8 W | 98 1.99 95306 are the dry lltll}]illm‘. when the \\-'un,l‘hur‘ i best zmtl showers and squalls are vary seldom lm.ut with. |
The S W and E monsoons blowing near Pulu Bras are not to be considered — as is erroneously stated in some
TARBLE C DAY AND NIGHT-HOURS. books — as continuations resp. of the south-easterly tradewinds of the southern hemisphere, which in passing the
o equator bend 1o the right, and of the N E tradewinds of the northern hemisphere, but they must be regarded as
= " — Mean Direction = Steadiness | .\h.lmlm: true monsoonwinds due to the influence excercised by the vast continent of Asia.
Conmponents of of mean Mean Force. of The condition of the sea is, as might be expected, on the whole not favowrable: the observations evidently
the Wind. Divection. | Observations. having been mostly made at the ecastern shore of the isle, the swell of the sea is less than at the north-coast of
TR T Theas e peete )W 5 | —_— s —— Atjeh, but the percentages of ,sea” and ,high sea’” are considerably higher.
N B : March, April and May are, in this respect, the best months with percentages of ,calm sea” amounting to 75,
JAIUANE . . v s L 4 83 N 87° E ) 83°/. 1.7 505 84 and 839/ : August, September and October follow with percentages vesp. of 71, 71 and 76°/.
Debrilary . « o . L vy . 8 76 N 84° B E 6 1.5 408 During December and January the sea is roughest.
L R R 1 50 | 7 B 50 1.3 | 193
April . s ey v | =89 = 4 5 10°wW 8 | 22 1.2 | 5H2
Mag oo o s e i i Il 2iag —40 9 AB° W S W 56 1.4 28()
U i e 1y e —42 —51 S 51° W W I 6 1.5 | 499
Jaby o5 s D i o | LB —Bg 5 477 W SW 74 1.6 | 452
BUGUBL & o v i ol P ||| = 2y S 5I°W SW 79 1.5 419
September . . . . ... ... .| —88 5@ S 56°W SW 68 1.5 485
October . . .. ........|—88 —49 | § 53 W S W 62 1.3 208
November . . .........|—08 _ o | S 5 W Q 99 1.4 500
December . .........,.|— 8 55 8 87" R D) | 55 1.4 591
April—November . . . . .. .| —387 —389 S 47" W §W o 141 3461 .
December—Marc¢h., . . . . . | 2 GG 15 1 66 1.48 19927
NEAE™ & e e o oomom b s o l— S U W < 94 1.43 5388

15




TABLE D "PULUBRAS.

February.

NNE

WS W.
W
WNW
N W

NNW.

Circulating .

Variable

Cfalm .

Swell |

High Swell.

Waves .
Sea
High Sea .

Calm

Number of Observalions .

{ )

-~

()

o

)

CONDITION

0.0

3.0

I (54

0

—

e

O

L44)

June.
AUgust.
September.,
October.
December.

(B

BO

e

PERCENTAGE.

PERCE

NTAGE

tember,
March.

April—Sep-
October—

—

—

(51

40.4

WINDS AND

W N W

N W

NNW,

Circulating .

Variable

Calm

Clear .
Uvercast
Showery
Rain
Squalls .
Thunder
Hazy .

Mist

Number of Observations .

January.

CONDITION OF, THE

B3

e

NIGHT.

Aungust.

November.

= = 3
= = -
— (.4 ‘ 0.7
(.5 —
2.0 |0 1.8
|
- \
_T ) ”4- |
2.2 5.0 (0.4
ls& (.4
H (1 o-],k\ JI._’
\
1.0 0.8 0.7 |
|
9.8 [ 8.5 05
|
. ; |
=5 | .05 2.1

20 | 50| 4.2 ‘
98 | 17.2 | 18.5 |
| |
1.0 e 8.2
|
| |
b | 4. L4

Loy |
e
ot

405.4 32.9 | 26.0

4.1 26.4 1'5.2

1 \ !
5.4 D 14.0

92.4 | 28.9 (0.1

-
(B
S

= 0.3 — |
| |

1.1 u,m‘ —

1k P TR,
|

S50 377 | 417

e

| 2.6
|

o) -

E |

i} 2.8

! 0.7

0y ‘ (.0

2 ‘ 3.0

WEATHER, PERCENTAGE.

2.9 ‘ a0.8
149.1 19.3 ‘

8.9 ‘ 9.6

32.0 35.4
3. 1) ‘ ~-1-.:=

Lo

B

:

2y

b

o !
| 8 | 8
— Tt LD
oo S = ==
= -
22 | 5
=T, ()

a0

4.9

(.6

0.6

(1.6

1.5

0.2

58

GE

|
DS

S

March.

w2
—
X

e

2hHh28 2955



/~
’-‘

,]ruun:u:\'.

Apphe

DAY.

Fel ey,

Mpy.

Au:. ust.

November,

V.PULU BRAS.

Jantary.

Jufnie.

.'\pl-il.

W, i e

Feb

M

Svptc- inben,

1)E'('l” l‘ll"'l‘.

Ayg
t

Octaber.

¢ November.

Haery.
.

AV.
«

sk,

NIGHT,

Mape

———

e,

! Septemben. \
; \

/ “t'('(‘P‘l.ll)(“l'.H_l







VI ATJEH, WEST-COAST, FROM ATJEH HEAD TO TRONG.
TABLE A. DAY-HOURS. o

looking at the summarizing table of the introduction, it is at onee evident, that the monsoons on Atjeh’s

— : i = = — west-coast hear a totally different character [from these obgerved near Pulu Bras. Less rain, far less showers,
Mean Directi Steadiness umber o ‘ ) : : ’ 3 ; :
1 Mean 1)1!ut|un ,.‘|l'.ldlnl 8 .y _ practically no heavy squalls, habitually clear skies and, on the other hand, an increase of haziness and a pretty large
| Components, of of mean Mean Force. of et ol R Hnd seabrearess Al Hhiess Sastires whow Hit thess shores. the soons besin considerably
\ the Wit Direction. Obaatrvations. percentage of  lanc ~and sea OeZEeS | I.-1 hese features she hat, on these shores, the monsoons begin considerably
- e T a - = CEE [ ey lly . to abate and local influences to prevail.
N 0 In consequence of this condition of the atmosphere the percentages of steadiness are about half of those near
4
) L e T e o Pulw Bras.
January . . . 6 22 N 75" B ENE 23, L1 540 e : : ; : .
Fol " a g 99° 1 QYR q 1.9 635 Likewise a small average value of the force of the wind and large percentages of calims ocecur.
MBI .« v s o v s i s ow e — 5 D 220 K DD e e Ot e - kT : : . ,
‘ S R ; ; o This is so markedly the case that the S W monsoon which near Pulu Bras blows with great force
MACH « « o v a o0 5 om e o2 v - B 1 5117 E S 5 1.2 660 ; ] : ) v o : . '
Aol 19 i  9° W 8 19 1.2 181 is here entirely absent, whilst from July to November 3 S winds blow here more steadily than from any other point.
ABTHERT 5 s 30 » el & =0 =0 s e —lg — h Z i h s o4 4.0 _ ' ( ) . i ; : 2 .
iML )7 17 3 31° W SSW 99 11 200 As the charts given in this work are based merely on data collected in loco, they do not afford an explanation
- P P R R T =Tl — 1 e 'V ) ] - Zlys ) 5 _ : . ’ S ‘ : o
J : 30 28 9 43° W QW A1 } L5 997 of this phenomenon: in order to understand the causes which bring about this condition of the climate, it is necessary
JONE . . . v e s e e e owos | —Ol —EE SOV ' R n ‘ g o ) i ‘ , , ,
ful (4 5 S 11° W Q 06 1.4 2G3 lo consult a windchart exhibiting the distvibution of the winds over the whole area of the Indian Ocean and China-sec,
JHLY. o o w w & b e woa e ow w e s ——Z —— ) L I f . “ = R o s Yo 3 . " & )
Y e - ; — y i L S for instance tables 20 and 21 of the atlas published by the Deutsche Seewarte (1891).
August. 85 — 06 S 10° W 5 306 1.3 265 i , Y ( _ ‘ . .
3 _‘r | 14 ol I [l v QW 16 1.4 203 These charts demonstrate the fact that the S W monsoon, caused by the heating of the air over the Asian
oePemhel v s b 6o 6 om s = e MR — 2 il DY ) : e ; ; : o < ) Vs ;
()%r | 19 16 ' 55° W W ‘ 90) 1.3 413 continent blows steadiest in the Gulf of Bengal and that, in this respect, Afjel’s north-coast is to be regarded rather
clober .-. . .. .5 ww sy | =—ka ) D o0 W S E ' dle ; . . : ' . ; '
. 3 . N oro T O i1 976 as a border-region of that gulf, than as a part of the western Indian Ocean.
November . . . . . . .. ... | —21 16 S 37 B S 20 : 2(0 e e e ey , - o , , . - ,
D | 10 16 9 58° [ ISR 19 11 445 In fact the generally adopted denomination of ,monsoons of the Indian Ocean” for these monsoons of north
december . . . .o v wowow v D D 90" K RS Y : : - . : . S o
— — — — — = Sumatra is based upon erroncouns suppositions and might lead to false notions about the real state of affairs, A#jek’s
P 18 — 9 S MmO REr 3 3 9 50065 . & ; _ L W et e .
WOAT o & v v v 5 w v b S S 16 e 5 7T W D 16 1.24 | 069 north-coast belongs to the domain of the monsoons of the Gulf of Bengal, bul Aljel’s west-coast to those of the Indian Ocean.
TABLE B NIGHT-HOURS At a latitude of one degree south during July and August S K winds prevail in mid-ocean: at the equator
3 £ they deviate to the right and blow from southerly and south-south-westerly divections., Off Afjel’s west-coast, therefore,
. - : : I\_f | the S W monsoon attains but to feeble development and the air current, on approacting Afjel’s coast, deviates — at
T irectior Steadiness CLmber : ' : : - ; 4T e : i AT ;
. Mean U]_'“h”n IL. i ; 3 : least partly — to the left on following the coast-line and gives rise to S 3 E winds in stead of 8 W winds.
Components. of of mean Mean Foree. of Thi ; ; e 11 ' : £t inid ili {l I Luri Tul 1 A t witl
{ » - - " . Y A8 ¥, 0 < 3 il * 1 Y b 3 1 ¥ I " a4l XF A 'i )L 5 i I‘.\ ‘.' 'h" ‘111 . 4 . P o _“ T A
[ the Wind. Direction. Observations. 115 V1L \,\.1- COMarmea by a tn|1|111|‘|s1_1]| 0 ‘][ Wwind preyauing o 108e shores during July and ugust with
1| L B AT e e e those that blow In more southerly parts of Swumalra’'s woest-coast.
| N B On these parts of the coast, from Trong to Singhel and from Singkel to Ajerbangiecs NN W winds dominate at
| JANUALY « o o o e e e e e 13 53 N76°E ENE 55°/. 1.1 199 this L “‘J‘,‘i‘l'.‘eﬁ year. _ i 4 _ , .
' : £ gl et s s G 5 506 I'he S5 1 monsoon blowing at dfjel’s west-coast cannot, therefore, be regarded as a direct continuation of the
' Ft%l)i'l]‘d]'\,' e A 15 o | N ¥h° B BN H 05 ) 1.2 2906 ; S [ ” il : il (] i 2
: : - oS A . ; P rue 3 E monsoon prevailing in the ocean south of Java.
v o NN 7 | N7 E ENE 49 1.2 (34 , ! . . Foy . . o
April 15 41 N 69° E EN E 44 1.1 467 I'he charts show that a feebly developed S W aircurrent on approaching Swmatra’s coast divides into two
April . . 9 N 69 K i N B : el . . . - . - o -
b Ml 18 10 g 30° | QYT 21 1.3 261 branches which follow opposite dirvections, the one flows in a N N W divection from Trong onward along A#fel’s
: [ay = S ol B 1> 2 e 2t . & . . . . . ' '
T ) 17 i 3 93° | g9 R 18 § E 311 west-coast, the other in a S35 K direction from Trong to Ajerbuangies.
June . =1 ¢ D Za M a3 i ot 2 e : ; . ; ; i e ; ; . . ‘
Fial | 14 )9 Y 500 R RS E Q7 1.4 964 [his explanation tallies with the fact stated in some sailing directions — that the main marine current
July — a9 | e IS o} 2 Bl & . <\ v a s . x H i 3 2
\ y " 13 91 3 70° R ISR 94 13 954 branches off into two currents setting along the coast into two opposite directions in the same manner as the aircurrents.
August. 2 o D U D A o Zr ; . 3 ; : : 075
Q hjr I 11 24 y 65° I SR 96 1.5 g7 From November to April easterly winds prevail ; a proof that in this season Atjeh’s west-coast — and the more
September . . . v o v e e | — i Pl 6 15) DRl 20 oL S .y ¥ i . . , :
(-}lt L 1 91 N 8%° B R 21 1.3 933 southern shores as far as Adjerbangies as well — belong to the area of the monsoons of the Bay of Bengal.
DNEEODST e o 5 @ @ 0 e e 5 e & O i & .t 2l ls) e ! Ty o o, y . o ]
N | a =0 ‘ y 86° | [ =0 11 331 I'he border-regions of this S E monsoon, therefore, are situated considerably more to the south than those of
ONeHIDeT . & s e sl s s s — o ol o ol L 4 2 . : . - 4 ’ L - : ; 5 ’
= L a w0 N 89° B " ; o 1.8 109 the S W monsoon: a consequence which is easily understood on ingpecting the general wind-charts mentioned above,
WEETIDOT " & ' arneg oy = e e o | N oz o ) 2% i . : N : oz =g | s ; - ST
§ ‘ U : = - ™ For the land- and seabreezes the average components of Tables A and B give the directions S 68° W and
- a= ) ) )5 )7 786 : - :
Year .. oovvo o v 2 b | i 1.2 4786 N 68° E and a percentage of 21°/.
: ; NIGHT-HOURS From December to March the ENE monsoon-winds set with the landbreeze and in a direction opposife to
TABLE C. DAY AND NIGHT - WP
T —— Al daytime, therefore, during this season very low percentages of steadiness are registered; in fact, as is
| lean Directi Steadiness ] i i ) - \ _ . »
- Mean Ll.]“’t‘“m Stg.uul.uwsv 1 \Inm}ul exhibited by the table on the next page, the wind blows with almost equal percentages from all points of the
| "COMBOTOILS. o & o M e, of DI PSS 1f night-hours the monsoon-winds, now strengthened by the landbreeze, may be fairly depended on, blowing
: T . . z - W) yass o al SIE-110UTS & Ols “W ho 8 OW slrengtiened Vo ne: g 'SEUE, By DE dll'ly dejt 01, DIOW i
, the Wind. Divection. | Observations. i ‘ > . g o 4 : : ¥y ael ‘ 5
R S | S— = v ‘9 F | o | = | — with percentages amounting to 59 ._/Q as shown by Table A.
N i . During the months from May to October, when the monsoon-wind blows along the coast, land- and seabreezes
" — VN T a0 0 | a will combine with those S5 E and E S E air currents to form & and 85 W winds which blow by daytime and to
January ... ... ... . 10 38 N 75" E INE 39°/ 1. 1039 g~y e o e
: = i . e ‘ . E S K winds blowing at night-hours with about equal probability.
February. 4 30 N 82" K 11} al) [ 1 1231 o , 3 ) . : - ; ) ; "3
: . e e : As a consequence of the feeble development of the monsoons, rain is experienced throughout the whole year:
March 5 24 N 79" E ENE 26 1.1 1294 o W ; o) S , . - N : i _ ,
. v Q0 n : 5 in this respect the two seasons are not well marked: however the first four months may be regarded as the dry
April . 2 20 N 84 E 1) 20 1.0 948 : _ _ o P o el .
3 0 CL0° W . - | 19 a0 geason with a rainfall aboul half that for the months August to November.
vy Sk — < . S 2 Dol X . : . g . s . r
nay Y Wy s . ) ‘ - A forece of the wind greater than 3 has been observed 18 times and in all cases the wind was from the W
June .  —24 —11 S 20° W SSW 26 1.6 638 - R -
- g1 : =G and W s W.
July | —20 4 S 217 K o it 1) 24 1.4 S . o : ; : Sl 3 ; . = =, 3 o e b
T = 0 a One characteristic of the weather, which this part of the coast has in common with Pulu Bras, is the relative
August . — 18 | 8 28° H S 8K 2 1.4 | 519 . . L
Ql ] 1 ) i ap° I“ I lr 1.5 l 770 absence of Lﬂl(,)lli,ls.
DEL ; 3 1 . e —15 e 3 & 1 (5 I 1 -) ) if g . . ) 1 § . > L - - i e 3 g e
S S L) ‘ .;_O l: a lJ, - 1.9 \ 20 With respect to this Pulu Bras and Afjel’s west-coast head the list of the 41 regions adopted in this work.
Jetober et s = B : b W S S H { 7 (90 - : , : £ : attra i : - - o
L_Lt("bﬂ e (: ]: _:)0 i h]‘s J, - 1.3 07 I'he advantages resulting from this condition of the weather are however neutralized by a heavy swell setting
Tove W — & s = ) Uit 34 .0 (i . 3 o ; : : : . - et
! loheIntet l - s : BB i " in from the Indion Ocean and rolling on the coast with a frequency which very far surpasses that registered on all
December . . v v v b v v v o — 1 37 S 867 H 1 37 1.2 852 g el o n T
il e = - e other shores of the Archipelago.
~ 4 20 Al S e Al ~ £y ry y i < . v y 23 . PR
May—November . . .. ... —24 i S 16" E BB K 25 1.37 4487 [n this respect the best month is January with a percentage of ,calm sea’ amounting to 75/ and the next February,
December— A pril \ 2 30 | N 86" & I 30 112 25064 March and April: the swell is heaviest from June to September when ,calm seas” occur with percentages not surpassing 207/
Yeat s - v sa msaman s s ) —4 17 S 62° E ESE 19 1.27 9851 Stations where rainfall and tides are observed have been established at Puln Raje aud Meluboeh.
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TABLE D. ATJIEH, WEST-COAST, FROM ATJEH HEAD TO TRONG.

PERCENTAGE OF WINDS AND CALMS.

- - | —E—— S S ] R e - LS "8 - i e R LR " oy~ - - - - | — i T o
e £ . £ £ = I |~
. = 2 ) ) 0B . ; = ‘ < 5, = 2
B £’ : o = = e s || 5 lé | B = e = £ = & IR L g
= = < ' : g z 2 5 = s | 29 = - = 7 = 3 = = | |2 | &4
—- & = - . = - = (<5 5 Sl 3 = £ — . -5 - = = (7 = — = =
= & S T b @ £, =0 = S = 2 48 | gz = & £ B B, 9 = B | = S = e |28 | k&
= D < =1 & = — | = bt 5 o . o D s = D = = o3 o = = 5 5 (= S o, B 2
= < e & = B = 5 = = 2 e 2 A @ @ & iy & = = " 2 3 S D =8 | oF
= =2 = < = = | = i | @ S Z ~ < () = < = = = = - 2 S ‘ = = - =
— — — —————— — — i —_—_——— = ——— — ‘ — ———— — e ] 1 e — = — e —_ e — ‘ e m—— -
|
Bl am o i O e e T 8.5 5.6 s 1 D4 155 | Hid 3.9 9.5 5.1 5.2 5,3 3.9 Bl R, .. I 5.2 7.9 | il 5.2 6.2 29 6.0 3.9 ] 8.1 2 .2 4.7 5.7
i I | | |
- - | 3 £ = 3 3 - - 5 | ~ [
NBMH o 2 ovmre sl 250 (.6 0.5 (L5 0.9 0.8 1.8 (4 1.2 0.7 0.2 1.4 0.9 1.0 NNE .. ..... 4.2 el g. 2.9 2.6 L. 2.8 0.4 3.8 9.2 1.7 | 85| 21 2.9
. \

Lo
e
b}
ot
|8}
=

1.1 4.1 46 | 24 4.3

ENE. .......| 864/ 1.8 I3 L 0.6 lﬁ‘ .7 0.9 0.7 — {8 3.0 0.9 24 ENH. . . ..... 7.6 4.4 39 36 1.0

|
TS o omnk s ow R 12.9 9.3 ‘ 11.2 1.9 3.0 ‘ 48 | 2.3 4.6 3.8 4.5 145 | 9.7 6.2 10.4 Bl 5 s men s 216 | 285 19.0 | 19.0 7.1 [ 12

| 2.4 7.2 | 134 7.9 144 | 251 229 | 11.2 9211
.

ESE ‘ 1.4 1.8 | 1.0 0.6 0.9 | 1.4 0.7 1.8 1.6 | [ﬂl 2.8 | 10.1 1.2 3.0 ESE. ... .... 3.0 5.3 1.8 3.8 2.4 .8 3.2 4.5 2.0 4.1 6.6 2.8 3.8 3.9

SE 9.0 ’ 0.4 | 9.6 7.9 l 112 1 61 141 | 117 5.7 8.8 | 1756 | 10.7 9.5 | 11.0 BRE...... ... | 116 140 | 148 53 | 165 | 88| 181 145 | 14.2 | 11.8 | 149 | 17.9 | 129 | 141

SSE Ls30fe - 15 1.4 .0 | 2.8 | 0.8 i 4.5 2.7 46| 28| 5.1 0.8 29| 22 SS K ' 1.6 | 0.8 | 0.5 1.4 2.9 Lol 431 — | 45 .1 1.1 3.8 | 2.4 L4

S 7.5 ‘ 10.7 — 8.1 ' 15.1 0.8 | 251 296 | 183 144 | 14.0 | 9.1 | 12.8 | 108 A 3.5 2.6 Ld 6.6 | 12.1 96 1 116 ) 19.2 | 125 | 9.3 6.6 | 85| 119 5.0

SSW 1.6 L6 | 1.8 2.5 | 1.8 | 8.8 12| 0.8 4.2 | « 3.4 ‘I 1.0 2.8 27| 19 BEW ... .... ‘ 0.2 02 0.1 0.5 | 2.7 1.2 4.9 0.4 24 | — | 1.9 0.2 1.9 | 0.4
1

-

10,49 12.9 8.4 10.9 qu‘luu sw ... .. ... 1.6 I 1 2.0 4.0 12.8 IS.S 5.9 5.0 7l 7B 1.4 1.7 9.6 2.6
|

|
WEBW v o e 1. 2.0 1.0 1.6 &M Jl‘uu uArnﬁ 2.2 | 0.7 li‘tﬁlﬁ W WL s e s s 0.6 | — = 0.5 0.9 4.8 0.4 = 0.6 1.5 1.0 0.5 1.2 0.6

W .o..ooo..| 68, 81| 95| 98| 101 119 95

[
oo

J2
BS
DD
BS

o
—
BS
(8
=1
oo
o
Lo
R

0.5 7.7 P 3.4 |.6 ’ 2.1

WHW ...:..( b 1.0 1.0 0.5 | L5 0.6 | 2. lj‘ 1.0 1.0 1.4 WHW .»f. .. 0.4 0.2 | 0.1 0.5 0.5 - 0.9 L8 | = — 0.4 0.6 0.2

NW........ | b2 L) 0.9 19.1 6.6 6.0

s
=1
oc
—_—
18

13.9 | 10.2 53‘ 94{ 8.6 NW :ocuamms 1.4 2.3 (.3 3.5 7.5 5.1 6.4 3.2 2.6 8.8 4.1 | 389 4.7 4.1

1.8 3.9 0.8 0.9 0.9 1.0 NNW....... 0.2 0.6 | = (0.5 Ty — 1.6 3.2 1.0 0.9 0.2 0.5 12 0.4

NNW;._.../uﬁ 0.8 0.5 04 | 1.2 0.6 1.2 0.7

Cireulating . . . . . ‘ 181 1.7 ’ 1.9 1.0 4.7 S A

Circulating . . . .. 3.2 2.0 6.4 3.0 2.8 3.8 | 45 3.7 5.5 2.0 | 2.6 2.2 3.8 3.1 7 3 7.2 | 4.8 1.9 | 22 0.5 | 4.0 1.7
| | " | N |
Variable . . . . . . 1.1 1.8 - . 1.2 0.6 4.0 3.5 1.9 1.1 \ - 1 1.6 | 1.0 Variable . . . . .. 04 | 0.5 1.2 28| 26 | 1.7 1.2 1.9 5.5 2.3 1.6 | — 2.5 1.0
| | | |
Calm . 6.1 Ti‘ 7.8 6.8 | 68 5.5 0.7 2.3 3.0 | 47| 46| 4.3 Lﬁ‘ 5.8 Calm . . . ... .. 7.5 21 81 89 501 41| 04 1.2 2.0 &l‘ 6.2 | 4.1 3.6 6.8
! | | | ! ‘ | ‘ | |
CONDITION OF THE SEA, PERCENTAGE. CONDITION OF THE WHEATER, PERCENTAGE,
Swell . . . ... .. | 280 | 862 | 882 | 824 | 50.1 | 78:2 | 714 | 71.6 | 81.0 | 666 | 403 4HJSM 63.3 | 40.8 Clear . . .. .... | 619 | 57.9 | 563.8 | 61.4 | 428 | 564 | 412 | 88.7 | 43,6 33¢;| 47.3 493)w 47.3 | 50.8
' ‘ | ' - | ‘
High Swell. . . . . 0.1 0.6 | 02 02| 20| 43 1.6 0.2 2.3 1.6 | 0.1 1.2 | 1.8 0.6 Overcast . . . ... | 20.9 ‘ 24.2 | 2383  20.1 | 263 | 16.8 | 26.2 ‘ 2.3 | 21.6 | 28.7 | 21.7 | 227 || 23.9 | 228
| . | | | | | | |
Waves . . .. ... — 0.2 — — 0.2 — = | 1.0 ‘ 0.3 — i 0.1 ‘ 0.3 0.1 sShowery 4.7 1.6 J 1.4 0.8 4.1 ‘ ! 6.8 { 2.8 ‘ 2.6 4.0 2.3 1.5 3.7 2.6
[ [ | ‘ [ | ‘ ‘
S T S 1.8 o | 221 87 ) 46 b1 | 7.7 L 1.9 3.3 | £.0.| 3.1 ‘ 4.1 2.8 Raih « « & awte . . |4 4.6 | 18.5 : 16.5 ‘ 25.9 | 21.0 | 248 | 26.5 | 29.2 | 37.1 26.7 | 24.7 4.0 | 22.2
. | | | | | | | | | | |
High Sea. . . . . . 0.1 == — — 0.2 0.4 — . ni‘ .80 03 0.1 Squalls . . . . . .. Lu‘ 0.3 0.8 HJ‘ 0.6 — 0.4 u:} 0.9 0.7 | 0.2 0.3 0.4 0.8
‘ | ' | i
| | | | |
| Calm . . . .....| 751 | 60.8| 595 | 64.0 488 | 1796 | 19.1 | 2577 | 145 | 286 | 555 | 547 | 30.7 | 557 Thunder . ; . « ; » 0.6 1.8 1.6 1.3 1 0.2 - — — | 05| 04 1.3 1.1 0.8 1.1
| |
| , | ‘ | . HAZY . s v 5 0 0.4 0.4 1.6 0.2 0.6 0.7 | 09 0.3 | 19 0.6 0.8 0.2 0.8 0.7
_ i

| ‘ ‘ J ' i, B, A - 0.1 = N 0.2 = o = = —  — | — 1 00 0.0

| | | | 0]

| —— *I = | a0 | a 1 ©
Number of Observations . | 1016 | 1175 | 1266 ‘ 940 447 509 | 471 | 5056 | 757 776 723 ! Tos | 5681 ‘ 5709 Number of Observations . | 1023 1212 | 1089 941 | 523 (623 528 517 748 790 6HY ‘ S840 || 3880 | 5653

| | | | | | | | |

19




e e - - 7 = . —— S T A S e
VLATJEH, WEST COAST
Mo 4 L { - y A8 VN ( AW re 1Y I
[ ) \\r T - g "
o FROM ATJEH HEAD TO T \NG ik
M ATJEL <AD TO TRONG.
=  — = F— e B e ] e =y
J r - P S = e % *-.___\
g / . < / ™ \ ™ # \\u
. N / ‘ 3 e By \ \-‘\
| /i B \ N / &
| i Sy \ / 2 % / < \ \ \
| P ey \ Y \ | i, : N A
; = | \ ," i \ / \\ ;p T
| \f Vi \ \/ ¥
[ { 4 V \ f | (
== ! ‘r :
A . 1 .
I fi | ‘ i |
\ (] I { \ (L] |
\ = | i / \ !\ i \ |
“'. - - \ \ { \ \ f.’ : 2 ) .\. ’ .‘. .\\
X " b X v \ ¥ A \ A\
\\_ A - / \ /
| \‘\// b \ S \ f 5 ¢ v 7 o £ / \ . - ! % 3 / & "._ |
N flalllhnl'_\»’. Febi uary. = 4 Mapch. | 7 - Jangary. . Feba uary, 4 i) Mapch. \ > i
= - ; = Srey ) = - = B = -
,1:_""' N v = i 5 = ] = : 7 o |
A‘ .\ b A \\\
P ‘ b . b 4 Pay
s b4 .‘\ \\
/ . 8 / A
I = \ "\ \ ll.\ ;” '-‘ .l‘l \
fF = \‘ \“ { S ‘_.. ‘l\ :\v \\ | \ .‘
\/ [ L | |
{ f | 4 | |
E; . L ] _ | i
'I I‘\ | " \ AI n\ r
‘ | / |
\ il ‘ / | I |
\ - i { \ I ‘
‘ \ e
\ \ # \ . B il / \ N r(.“
Ny 2 \ . W \ - ; .'.' E 7
Apiril Mpay . ‘ June. 7 iy / Appeil. : ‘ Miav. / Julne, 5
4 \ \ J ‘.‘. S i \ . ‘ t | \ )
e i o Wo—1—= s [N S . S =l
% i . - = e n 5
l'. ; ¢ \ - \ ‘\l ”‘
\ ., \ 2 \ - \‘A ‘l s
/ ~ ; ¢ > o M
/ % i i A / \\.
N\ i A\ / '
/ A \ \ . / ;
;" % ; 2! b3 ) N ) N / }, \
AN \ \ i \ A \ i h / - A
A\ y b ) \ L
\ 0 \ [ \ { :
“.- \;‘ ‘I i \ ““
| | | i f
| ] | | |
! f | ‘ f'
i il | | | | I
) = | ’l \‘ ‘J \ =
Y N F \ /'/
“_\ ; \ . ) y \_\. %
y N/ & i b ; < e
? August. ; Juily August. : / Septe
\ 7
\'.
‘\\ \ \l | &
3 < > L : : £
‘\"\\ i : N 58 X, \
3 -\. / o \ N %
| A ‘ / \'\ 4 \
[ A\ ' \ o 3 \ X £ L ]
\ \ : . ) \: ’.“ . | X f
| \ ; \f o \ ’ \, \)
i \f ‘\ I’ \ \l
[ | i | ‘ % = |
| | j , |
i | 4 f’ \\ j \-‘ F‘ |
fi\ fi | \ \ I\
/ \ 7 \ = / \ ~ f i #
> A o \ . = X 7 \ '
/S / A f Ny 7 / - {
\ / - / / /
\\.‘ ¥ d :;‘ \.\ N 2 J ‘ \“\ : / |
- A / _f" \ / \ \
| ~ k ! / November. S Decepriber. \ / ~ November. / December. _/\' |







VIL ATIEH, WEST-COAST, FROM TRONG TO SINGKEL
TABLE A. DAY-HOURS.
e —— — —— ——— — — == = == =
Mean Direction Steadiness i Number
Components. - of of mean Mean Force. of
‘ the Wind. Direction. Observaltions.
N E |
Tamary &~ o v v v v om0 o | — B 2 S 20° W SSW | 6°/ .1 124
RebIuaty. - « v v v o v« v« . | —13 | 1P E 8 183 1.2 21
March 8 —80 | N75°°W WNW | 31 1.2 41
April. . . ..o .| —8 —92 | STI°W WSW | 93 | 1.2 93
W] o o oo v e owe w s | =18 24 | S5 W SW 30 | L1 100
June . 50 10 N 30°W NW 64 1.5 19 The monsoons prevailing in these parts of the western shore of Afjeh differ from those blowing on the more
JAY o e 95 - 95 N 45° W N W 95 |4 48 northern parts of this coast, viz. from Oleh-leh to Trong, principally in the following respects.
Au;:usl-. BT (- R N 9W N | 28 1.9 91 The E monsoon blowing from N!J\-’t‘ll}l])t,‘l‘ to March is far less steady here than on the northern shores: the
September . 35 36 N 46° W NW | 50 1.4 19 Imean pun.‘unmgo of steadiness being only 167/, whereas in the rvegion from Oleh-leh to Trony a percentage of 30 °/
OCtOBBE . . « 5w o @5 s s 41 —40 | N4 W NW ‘ 57 1.3 159 s shown in the table.
November . 3 @ N G2°W WNW n 1.1 | 123 Consequently it may be stated that, on following the coast-line in a southerly direction from Pulu Bras down
DCBIELEr . « & < v e - 99 94 ‘ S 47° R S 1 99 (1 G0 fo Singkel, ﬂ-ll‘- E MONsoon gl‘:‘l.(]ll:l:]]_\_" .hmses its ﬂ.il:‘t'l_‘ zllll.l. tends to disappear. |
T Coe] 10 7 N 60° W WNW 2() [ 24 TO6 ] The 5 W monsoonwinds which blow al Swmafre’s most northerly point, deviate so as to blow here from the
- ' A ' . N N W: the explanation of this phenomenon has been given in the foregoing description (vide VI).
TABLE B. NIGHT-HOURS. The weak S W winds 1:1'(:.\‘:liling in |n'u]'-m'v;-1‘|1 in .Hulse' ]Zl.T'.H'lll.ll_-!h'.lll'l approaching the Humimw-t'(mst branch
off into two currents, the one setting to the NN W ward from Trong to Oleh-leh the other to the S S E ward along
| e e B - m]';(.“;.l” ‘ HTULLt_[illt;}'S | ‘ - the o Izl.:-;‘[ fn.mll .'f‘li'u}.t_r_j to .E{f'n:rj/m' ;T.ml J-L'jl"J'f'frIH.r[f:r‘-*'-‘. | . . . ' J ,
Components. of of mean Mean Fotes. of ,I,‘Iw principal cause for Lhis deflection of the wind into two opposite directions may be found in the presence
. the Wind, ‘ Direction. Observations. of the chain of isles — especially of Puln Babi — stretehing at some distance along the coast; these islands on one
| - : | : : side and the main-land on the other forming a kind of natural channel for the air to rush in.
N I ‘ .‘ : On consulting the summarizing table of the introduction we find that, apart from the above-mentioned
January . .o« o« oo oo ... 28 39 \I N 54° B N E 48°/ | [.1 95 differences, the main features of the weather are about the same as on del's west-coast northerly of Trong.
{ ]J(.],m;l,'l‘.\r, Cw e e e e | —38 L5 S 24° I NNE 36 i .2 19 Clear skies are somewhat less, clonded skies and haziness somewhat more frequent: the rainfall is almost
f MaFeh .. & o & & % @ x5 e oy 0 23 43 N (2° I ENE 10 ' 1.2 30 equally distributed over the whole year: in this respect these shores rank among the most rainy regions of the whole
| APril. . o o v s e s 17 —30 | NG61°W WNW B4 [.1 21 Archipelago and immediately after Pula Bras. _
| Meew 29 14 N 33° R NNER 26 1.8 0] At Singkel a rainfall has been slated of 4564 mm. on the average as deduced from observations taken during
r L S — 5 50 N 45° K NE | 71 1.5 15 14 conseculive years.
JUIY o @ wos 6 o eom v e 40 L0 N 14° B NNR ' 41 1.4 899 Two minima are observable, both but feebly marked: one in February, and another in June and July: the
AUGHEE . « - v o 8 o o 4w 0 — 2 N 10°W N 10 . 1.3 18 latter minimum indicates a transition to more southern types of monsoons as e. g. that of the Jowva-sea.
| September . . . . ... .o | 68 22 | N 19° B NNE | G7 1.5 44 Ht,'zl'\j.\f Sl]ual.”::l very seldom oceur and a force of the wind greater than 4 has never l.lt‘lt‘-ll :l'eum't.lm.l.
| T 5 —61 | N W N | 80 1.9 143 An inspection of the Summarizing table feaches that here, as on the N E ftun.sts u‘l Atjeh and J‘Bumc"u, the
| November . . o« « o« » oo o | 20 18 N 42° | N E ‘ 27 ' 1.1 112 Slllil.”(f'b‘-t .El\'HI'&t,{.‘,‘l.’ values of the wind force are experienced among all the 41 parts into which the Archipelago has
December . . .« .o.ooovoee | 27 44 N 58° K ENE ‘ 52 1.2 54 been divided. _ . : . . .. i
| O S -ﬁl N 97 [ NNE | 30 {97 13 ) I,:m'l]- and seabreezes are ‘l‘.‘\].i‘t'l'llr.'l'llf(.'l] }\'l‘lll':!“.]ll'f'ﬁ) large 1|lun,-unr:1gv viz. 187/, ; the directions are N 61° E
| ' or HNE for the landbreeze and S G61°W or WS W for the seabreeze.
‘ TABLE C. DAY AND NIGHT-HOURS. (.'?nn.quLu.-nl.l,\' .ﬂ'nm _L'h"l_'ulnlwr to l."t’l.)l'llll-l').'.llli.‘. percentages of steadiness will be high ax-t night-hours, Whup the
I monsoonwinds set with the landbreeze and low during day-hours when the seabreeze neutralizes the monsoonwind.
’ R Mean Divootion S Number As from  April to Oectober the direction .ul‘ I.I.w monsoonwind |~. I’F'n.m N and NN V\.’ ['{fl’.m,f)j the coast, this
Components, of L of mean Mean Force. of difference between the percentages for day and night is not observable in Tables A and B during this season.
. the Wind. Direction. Observations. Owing to the shelter afforded by Pwle Babi and the Bawjak [sles, the swell of the sea is less than on the
i _— — - : = | : — northern parts of this coast: the percentage, however, is still considerable, equal values being found only in the
. N [ [ndian Ocean south of Jave and the Sunda isles and in the Timor-sea. ,
;L NS 255 2 iy SRR 11 19 | N 60° E ENE 29°/ 1.1 249 (On this account, as well as owing to the frequency of  seas” and ,high seag”, the N and N N W monsoon is
RODIUATI:. » « v o o o o« o o | —28 9 | 82I°E SSE %5 1.9 40 the worst fime for this part of the ocean. _
Mavah S 16 7 | N 24° R NN I 17 1.9 S0 The highest percentages of ,ealm sea” were recorded during December, January and Febroary.
April. . . ..o b —26 N 79° W WNW | 20 i 1.2 54 For details about rainfall near the coast vide Singhel, where also a tidal station is established.
May . . ... .. ....... | 2 — 5 N 68 W WNW 5 | 1.2 191
June . ... oL 50 5 N 6" E N | 50 1.5 3
| JWY .. ..., 33 —8 | NI&W NNW | 34 1.4 | 78
| LA e R R 19 —2 | N 6°W N 14 | 125 39
\ September ] 48 —7 | N €W N 49 | 1.5 | 93
October . . . . . . . . . ... I A0 —Hi N 47 W N W (532 . s | 302
{ November . . . . . ... ... | 2 { N 27° B NNE 13 1.1 | 285
December | 3 34 N 85° E E 34 1.2 114
? April—October | 29 —13 N 24" W NNW 32 1.34 791
1 November— March | 4 15 | N7°E ENE 16 1.16 718
1 Year . 19 —2 | N W N 19 1.27 | 1509
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ATJEH, WEST-COAST, FROM TRONG TO SINGKEL
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VIIL

SUMATRA'S WEST-COAST, FROM SINGKEL TO AJERBANGIES.
TABLE A. DAY-HOURS,

Mean Direction Steadiness ‘ Number
Components. of of mean Mean Force. of
the Wind. | Direction. | Observations,
N 0} ‘ ‘
January : -16 —18 | 8 38° W SW 21°/ 1.4 233
February . ... ... .... 13 11 S 40°W. SW | 17 | 1.4 115
March . .. .. ........ —18 13 S5 85" W B W 22 - I 5 112
Bl L s e e e — 8 a0 S 80°W W | 20) | 1.4 : 201
May . .. ... . ... ... . 1 —13 N 87" W W | 18 | 1.4 ’ 250
Jane . ... ... L. o —87 N 85° W W 27 | 1.6 | 126
Judy oo 14 —24 N 6O W WNW 26 1.4 261
August. . ... L L. L L. L i —85 N 66" W WNW 30 1.6 293
September | 93 11 N 607 W W N W 47 [.6 123
Octoher , : 2] 33 N 57 W W N W 39 .5 57
November . . . . . .. .. . . 4 33 N 88° W W 33 1.5 197
December . . . . . . . . . Sl | . SOT9T W WS W 21 |5 3OS
YOar . . v v vn v b 9 —24 | N8 W N 94 | .48 2306
TABLE B. NIGHT-HOURS.
‘ | Mean Direction Steadiness | Number
- Components. of of mean Mean Foree. of
the Wind, Direction. Observations.
S - — . : - = oot
N [
.I;Lruml"\_' e L P (6] 32 N 79" K N I 39 1.4 | 4
|*‘i'|)l'lli]‘|"\' 2 133 e S T U ES F 13 L.4 [ 16
Mareh . 1 Y ‘ (0 33 [ E B [.4 L OO
Apeil .. oL 20 23 N 49° E N E 30 .4 179
May 17 16 N 48° B N I 23 .4 287
June . .. 28 23 NSO E NE 86 1.6 125
July ... .. .. ... .. 33 12 N20°E NNE 15 13 23
Avgust. . . ... ....... 32 —2 | N W N 9 1.5 219
September . . . . .. .. L. 49 S N 2°E N 5] [ .6 103
Oetober . . . . . . . ... .. 14 2 N 3°E N 44 1.5 150
November . . ., .. . .. | 26 13 N 26° B NN K 29 ) 176
December . ... | 16 22 N 53° E N K 27 1.4 206
YAt o s 22 17 N 88 E  NE | 98 1.45 2187
TABLE C. DAY AND NIGHT-HOURS,
Mean Direction Steadiness Number
Components. of of mean Mean Force. | of
the Wind. Direction. Observations.
= ————— — = —— = = —_—
N B |
January . . ... ... .. .. 5 10 S 637 E ESE 11°/ 1.4 427
February ., . . . . ... ... . — 8 | S 7°E S o 1.4 251
March .. . .......... 9 10 S 48 E  SE 13 1.5 212
April . . ..o g 2 | N 18° R NNE 4 1.4 380)
May . . ... ... ... ... 9 2 | NI&E NNE 0 1.4 187
June . ... . .. 15 — 2 N 8 W N 15 1.6 251
T AU 24 — @ N 14° W NN W 25 1.4 498
August, . . . ... ... ... 24 18 | N 37 W N W 30 1.6 ' 4492
September . . . . ... L 36 —10 | N 16" W NNW 57 1.6 23
October . . . . . . . . . . .. 35 —16 N 26° W NN W 37 155 307
November . . .. .. .. ... s —10) N 84° W NN W 18 15 ‘ AT
December . . . . . .. . ... 6 1 ‘ N 9 E N 0 1.5 604
June—November . . .. ...| 2 —10 N22°W NNW 27 153 | 2102
December—May . . . . . . . . 0 4 1 1 | .45 2841
Year..............| 18 —3 | N1 W NNW 12 1.48 4443

24

As shown by the saommarizing table of the introduction and table €, this part of Swmatra’s west-coast
constitutes the frontier-region of the monsoons.

During the three first months the results of the analysis still show wvestiges of an existing E monsoon. but
the percentages of steadiness are so low as to render them unavailable for practical purposes.

The NN W monsoon which, as has been explained above, is a branch of the south-westerly aircurrent in
mid-ocean, does not set in with any appreciable percentages hefore July, and abates again in November,

[t might be stated therefore that in this region there is only experienced one monsoon blowing from the
NN W and from July to October, whilst during the other months circulating and varying winds are mostly
experienced, especially at daytime.

Land- and seabreezes consequently dominate, the directions being S 65° W or W 8 W for the seabreeze, N 65° K
or BN E for the landbreeze, and the percentage of steadiness 23 i

As the NN W monsoon-wind Dblows along the coast from July to September, almost equal percentages of
steadiness are found for night- and day-hours and at day-lime 8 W winds may be expected from December to March,
westerly winds from April to June, and W N W winds from July to October,

During night-hours the wind generally blows from the N R quadrant.

Notwithstanding this uncertainty of the weather no frequent calms and high percentages of bright sky oceur
as Is the case off the shore from Trong to Singkel, the wind at the same time being considerably stronger.

Forces of the wind greater than 3 have been recorded 13 times at day- and 17 times at night-hours and
almost exclusively from June to November i, e. in the N N W monsoon and from the W and N W.

The summarizing tables show that the bright skies, characteristic of the weather in strait Malakka and on the
whole coast of North-Swmatra, east, north and west, are not observed on these shores south of Stngkel, whilst the
percentages of cloudy sky are remarkably high, those of blue sky remain much below the average for the archipelagic seas.

Rains however are somewhat less frequent than on the more northern coasts and the weather in these parts
may be_described as gloomy and threatening with passing showers and few squalls.

No marked seasons can be indicated with respect to either the rainfall, or the general condition of the weather ;
practically it rains all through the year: but still it may be mentioned that maxima of rainfall oceur in March, April
and May and from September to December, wheréas minima are recorded in January and February, July and August.

Owing to the shelter afforded by the large isle Pulu Nias, the swell of the sea is considerably less here than
either on the shore between Trong and Stngkel or on the more southern coast,

As the disturbance of the sea keeps pace with the force of the wind it is more considerable here than on the
more northern shores on account of the inerease of the force; however, as is shown by the summarizing table, it is
still moderate as compared with strait Sunda or the Juva-sea.

The observations concerning the condition of the sea are not sufficient to warrant an indication of well marked
seasons: still it would appear by the results given in Table D, that February to April and July are the best months
in this respect.

The main current sets with the wind: therefore from July to October the direction is to the SS E ward
whereas during the other months it is variable.

The tides are semi-diurnal ; consequently a port-establishment exists: for Baros, Ajerbangies and Goenoeng Sitoli
(Nias) " 30m was found, for Natal and Siboga resp. 5" H4m and 6" 12%; the range being rather small, namely about GO ¢. m,

Tidal streams are weak and the exact relation between tides and tidal streams not vet fully known.

For details concerning tides vide Buaros, Natal, Goenoeng Sitoli and Ajerbangies ; for rainfall on the coast: Singhel,
Loebve Sikaping, Goenoeng Sitoli, Padang Sidempoean, Kotta Nopan and Siboga ; for wind on the shore: Singhel, Baros,
Goenoeny Sitoli, Natal and Ajerbangies.




TABLE D. SUMATRA'S WEST-COAST, FROM SINGKEL TO AJERBANGIES
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[X: SUMATRAS SOUTH-WEST-COAST, FROM AJERBANGIES TO STRAIT SUNDA.
TABLE A. DAY-HOURS.

Mean Direction | Steadiness | l Number
Components. of of mean Mean Force. of
the Wind. Direction. ‘ Observations.
| —— S s
N 10 On the south-west coast of Swmatre, southward from Ajerbangies the monsoons are but feebly developed:
JENALY . v ¢ Jw s s e — & —388 S 85° W W 33 %/ 1.5 305 Table € shows that from November to March W, W N W and N W winds prevail and from May to October E and
February . ... ....... —I1 —3 STI°W WSW 33 1.5 311 5 I winds.

| .1F; 3 55 & SR 11 48 N 77° W W N W {9 1.7 276 The monsoons in these regions therefore bear a decidedly southern character, but the percentages are low and

‘ April. . oo . — O —18 S 69° W W S W 9() | .4 455 irregularly distributed throughout the whole year, whereas the mean force of the wind, viz. 1.57, is pretty strong.

? MAY © o oo .. —22 0 S 29° R SRS O 24 1.5 355 Varying winds and land- and seabreezes consequently dominate, the former oceurring with large percentages,
AT e e R - 9 2 S 777 E ESE 4 1.4 360 as shown in the summarizing table: for the latter a percentage of 18°/ and directions S 61° W for the seabreeze and
ey MRS M o gy e B 1 —10 S 84° W W [4) 1.6 356 N G171 for the landbreeze are deduced [rom the differences between the components at night- and daytime.

ALI_‘..{HHI-. e e e 2 - &9 W < i 1.6 319 At nighthours, therefore, from May to October, the mongoonwinds and the landbreeze blowing in the same

} September . . . ... ... | —18 | S 4° R S I8 1.6 256 direction, pretty large percentages of steadiness are found and there is a strong probability of B, EN E and N E winds
October . . . . o v oo vs .| —925 8 @ 17° | S8R 20 1.6 218 blowing during the same months: at daytime, on the contrary, practically no prevailing direction exists; the
November . . . .. ... ... 11 33 N 72° W W NW 35 1.6 420 monsoonwinds and the seabreeze neutralize each other and winds are blowing from all parts of the compass.
December . . . . . . . . . .. 5 —22 | ST W WS W I 23 1.6 255 From November to April the reverse obtains: the seabreeze is strengthened by the monsoon and at daytime
ot o T 96 | 866" W WSW | (7 L 55 2880 W, WEW and W N W winds blow with a steadiness far surpassing that at nighthours.

The practical sailor therefore, basing his statement on hig experience only, would summarize his observations

TABLE B NIGHT-HOURS. by saying: land- and seabreezes prevail, but during the W monsoon the landbreeze is much stronger than the

| seabreeze and in the E monsoon only seabreezes are experienced.

‘ LA ”l;hi.;”i, [)il'-l;i_‘i_iﬁll Steadiness '_\Q_IH_”}H,]. This statement, though giving a fair representation of the facts, would however be intrinsically incorrect.
Components, of of mean Mean Force. of Strong winds with a force of 4 and more were recorded 40 times at daytime and 53 times during nighthours
the Wind. | Direction. | Obgervations. and in almost all cases from the NW, WNW or W, or from the sea: they are mostly accompanied by heavy
e === = = e | E—————— i o .‘*(]ll.‘l”.‘* and HI!('I\"'.'l‘l‘.‘_*.
N B Onee, in May, with light easterly winds, several waterspouls were seen.
HaEBWaT = 5 s e A i o 21 6 N 18 W NNW 227/ 1.5 303 The weather generally is bad near these shores, the percentages of ,bright sky™ are lower, those of overcast
1,'@],,41“1;14\- Cm s e n g B R 12 2 N 8 E N 12 1.4 309 and gloomy higher than any where else in the Archipelago.
2 D e e 20 13 N 82 W NNW 31 1.7 974 As to the frequency of showers this region in classed, with the Banda-sea and the Indian Ocean south of the
April . . .. ... oL I 13 N 86° E 5 13 1.5 472 Sunde isles, among the most showery of the archipelagic seas.
MAV . o o o o e e e 3 34 S 83° E ) 34 1.5 340 The same observation applies to the rainfall, which is about the same as on Atjeh’s west-coast so that these
e e ) 5 8 T (s 29 N 79° R ENE 33 1.5 847 shores must be classed among the most rainy parts of the Indian seas.
. Tl o e s o A 11 16 N 55° I N B 14) 1.5 3206 The rain comes down heaviest from September to December: May till August are the best months in this
.-'\u_.u,‘usl;. R 12 38 N 71° B ENE 35 ' 1.6 336 respect, and in February a well marked minimum is shown in the records, as well of those collected on board ship
September . . . .. ...... — 3 28 | S 83° E [ 28 |6 243 as of those taken at land-stations.
Octaber . . . . . .. ..... —12 39 S 72° E KBS E 41 1.4 208 Not too much importance must however be attached to the expressions maxima and minima, as the differences
November . . . . . . . . . . . 24 8 N 18° 1t NN E 25 1.5 416 are only small, and practically rain may be expected during all seasons.
December . . . . v oo w0 16 — 8 N 27° W NNW | 18 17 250 The westerly showers and squalls are frequently accompanied by heavy thunderstorms, in which respect this
N OaT © v e s ek e e e e e I~ 10 15 N 56° B N E 18 i 1.53 ~ ggag region, along with strait Swundae, shows a maximum of frequency in the summarizing table.

Notwithstanding the incessant rainfall the sky mear the coast is often hazy, a remarkable fact hecause, as is
TARBLE C. DAY AND NIGHT-HOURS. clearly shown in the swmmarizing table, haziness is a feature characteristic of the dry Australian climates in the
castern parts of the Archipelago.

The south-west coast of Swmatra being freely exposed to the influence of the Indian Ocean a heavy swell rolls

Mean Direction Sleadiness Number

Components. of of mean Mean PForce. of on the coast, comparable with that on Jave's south-coast and Afjeh’s west-coast south of Trong.

the Wind. Direction. Obseryations. High swells have been recorded oftener on this shore than on any other: calm seas oceur but rarely: in this

=== = ‘ =T = respect. the general condition of the sea is as bad as on Afjel’s west-coast: there however it is better during certain
N ) months, whereas on Swmatra’s south-west coast it would be difficult to indicate any good season al all.
12011 g AR AR 9 —20 N 667 W WNW 22 1.5 608 On inspecting the cuwrrent-charts it will be found that a perennial current flows along the shore towards the
TElTET. « e e 1 15 N 8G6° W W ‘ 15 - 1.5 620 south-east-ward, a current which is, as might be expected, considerably stronger from November to March than from
March " . T 19 —382 N GO° W W N W o7 .7 550 April to October: on the whole it will be found stronger during nighthours than at daytime.
711 1 S B S 370 W S W 5 1.5 927 Observations of tides are being made in Emna-harbouwr near Padang by means of a selfregistering tide-gauge :
Mav . ... .o v, —I13 29 S 59 K DR 0 26 1.5 704 semidiurnal tides prevail ; the port-establishment is 6" Gm: springtide oceurs 2 days after full and change with a range
.]l[].lp VR (R 17 S 83° K K 17 1.5 707 of 97 c.m. and high water at 7" 14m, neaptide 2 days after first and last quarter with a range of 38 c¢.m.; other
July 5 ) N 31° E NNE (5 1.6 (82 tidal stations have been established at Prieman and Puluw Tello.
.*\'II;L_";UHI. U s e e h R 3 L6 ‘ N 79° B EN R 16 1.6 355 For details about rainfall near the coast and at inland stations, vide: Ajerbangies, Fort de Kock, Puajacombo,
| Septemaber . . . . . ... ... —I11 15 S B4° R SR 19 1.6 {00 Padang Pandjang, Padang, Loeboe Selassi, Solok, Loeboe Sampir and Benkoelen.
| October . . . . . . . v . ... —19 24 S 52° 1 S B 31 1.5 496 Wind observations have been made at Padang, Poeloe Bodjo, Poeloe Pandan and Benkoelen.
November . . . . .......| 18 —13 | N3 W NW 22 1.6 836
December . . . « . « v« .. 6 —15 | N 68 W W N 16 1.7 505
May—October . . . . .. ... — 6 16 | S 69" E E S K 17 1.55 3675
November—April . . . . . .. 8 —16 N 63" W WS W 18 1.58 1046
TR 5 L 5l S b o ¥ o 1 0 N N | I 1.57 7719
o7




TABLE D. SUMATRA'S WEST-COAST, FROM AJERBANGIES TO STRAIT SUNDA.

PERCENTAGE OF WINDS AND CALMS.

DAY. NIGHT.

!
|
|

‘ . (I | ' | | L
| Z = | 2 £ x ' £
., (ob} = D | it Vo) ot 5y 3
= % 4 , i 17 & 3 = s | | 2| g€ 3 g - : Iz = < = (= | 2| 85
5 | £ Z = % y 2, = & S v g g8 |85 - : 2 = = B % ‘ £ 2 : e |gE |28
= = = =, = = = =1 = = = 2 =2 B9 | £ 3 = = - = = = = £ 2 3 | BE | 82
S = = - = = = - \% S | & | A 4“\:* = = = | =2 | A . < | @ S ~ a (== |87
o O g ) [ s E |- g R - T T e | o ‘ [ T T
N 1.9 4.1 1.0 | .8 1.7 7.8 T ] | 8.7 . 6 3 1.7 5.1 1.5 1.9 | 3.4 N b2 3.7 .8 4.6 8.2 7.2 L1 7.5 6.5 6.0 [ 8.5 7.0 9.5 6.0
I , | .
| , |
NNE ....... 0.6 1.3 (0.4 2.2 1.0 1.0 ‘ 1.1 T R 0.8 1.2 } 0.9 .3 0.9 NN e 3.0 4.8 2.6 ' 2.9 3.6 7.4 9.1 4.5 2.0 6.6 7.1 5 15 1.9 4.6
| | | | ‘ |
| | |
OB, e o b = led s 55 0,9 0.9 2.4 34 I 2.9 3.5 1.4 0.8 e | 1.4 | 6] 1.4 NE. 121 8.8 8.0 | 8.0 7.4 10.8 | 4.9 1233 6.5 | 7.9 2 W4 7.0 8.4 8.8
| | | , |
- | | | .
‘ LR e R L e U el B 14| 16| 14| 08 16| 19| 28 16 ENE 87| 50 28| 54| 64 48 59 79| 70| 86| 47| 28| 62| 37
| ' : g ‘ |
b N & \ ‘ - _ " - "
Bh coe o el i L Lal 1.7 84 L ) | 5.0 3.2 2.8 | 2 57 2.4 2.4 3.4 S B . . 1.9 .1 3.8 7.8 106 .Y 5.5 1.5 h.8 6.3 .0 .1 | 6.9 Al
| | | | |
ERH. v vs vy | 130 3.9 2.1 8.4 7.6 | 74 4.6 6.9 5.8 8.5 0.9 2.5 6.0 3.5 BESE 0T 2.6 L3 6.8 | 10.6 7.7 3.1 10.7 | 9.0 7.6 3.1 6.0 9.7 4.6
| ' | ! \ |
| | |
i e - &30 = . ) ‘ I = 1T B == . - | * i
SEB.........| 34 3.4 1.3 i) | 4.1 144 14.1 | 154 | 12.7 | 266 3.5 9.7 | 138 8.5 0 4.5 5.5 \ 3. 103 140 173 148 - 146 ‘ 12.3 | 281 4.2 6.7 14.9 8.8
| | I | | | |
i g 3.4 4.7 4.1 (.8 5.8 | 4.4 1.8 | .1 13.4 14).2 3.9 6.9 [ 8.1 5.0 oS E | £.] 2.7 1S 4.6 | o.7 ‘ 5.9 4.5 | 5.2 0.8 5.6 3.9 3.0 6.0 4.4
| ‘ | |
<. (R R | 6.9 5.8 ‘ 4.1 ‘ 0.8 6.5 3.4 5.0 ‘ 3.7 | 1.6 4.5 2.9 5.0 | 4.7 448 s i 1.5 4.4 216 ‘ 2.1 Bl 0.4 2.6 0.9 1.8 6.0 1.6 LT 26 99
SSW | L5 7.1 3.4 ‘ 4.0 1.0) )03 ‘ 2.5 ’ 2.8 ‘ 4.1 ‘ 2.5 3.3 5.2 34 ‘ 4.9 B8 W [ 2.8 3.7 145 2l (0.9 0.7 1.4 0.6 (0.8 0.7 1.6 1.6 ] 2 ()
| | | | | 1
S W | 0 B 9.7 5.8 8.7 | 6.2 5.0 5.3 2.8 .4 | 4.2 4.7 | 5.2 | 5.6 5 W 19| 22 2.6 i 4.1 ] 1.5 2.0 1.6 0.6 2.0 0.7 ‘ 2.7 2.3 2.0 2.1
|
| | | [
BBV, g B 25 .8 i 7.8 2.9 H.4 3.0 ‘ 8.5 |/ £LO | 9.0 6.9 4.1 6.7 WSW. 3.0 2.2 0 AT 2.6 il (0.7 0.4 1.1 0.8 1.5 1.4 3.2 | L. 2.1
| . | \ s | |
Wi e S L B 8.2 9.5 9.6 5.4 ). ] 6.4 | na | 49 (.2 6,8 (.8 s8.9 | 5.8 8.4 W (.3 3,4 e (5.4 3.4 2.9 2.6 2.8 2.3 1.3 2.8 98 | 3.4 5
| | | |
1 ‘ | I | ‘ |
WNW ...... 15.3 (.7 | 16.2 9.5 il ‘ 56 | 8.9 8.3 b,5 54 182 8.3 7.2 ‘ 10.9 WNW ...... ‘ 7.1 | 5.9 8.9 3.6 1.9 [.1 5.1 1. 1.5 1.3 5.0 7.7 2.4 6.0
| | | |
‘ I \ |
# ! | ‘ | = S |
‘ NW........ 5.6 11.0 199 112 +.0 6.6 14.2 | 13.0 8.9 9.6 159 | 1H.H 0.7 | 142 N'W 45 131 194 .8 | 3.2 6.6 | 78| 7.3 70| 4.3 6.6 128 6.2 | 11.8
| | | | | | |
‘ | |
NNW. ..+... 3.2 4.1 ‘ 6.4 33 3.2 2.5 ‘ 3.6 ‘ 4.1 3.4 4.5 4.5 3.8 3.4 4.4 NNW....... ‘ 5.2 1.1 | 8.9 2.7 2.6 1.7 6.9 4.1 (.5 0.7 | 83 5.8 4.3 5.5
v , , S . ] o , . - ol | N 3 ) |
Circulating . . . . . ‘ 8.2 ‘ 6.0 | 4.7 i) | 6.2 | 8.7 (5.6 ‘ 4.9 ‘ 6.0 D.6 8.4 9,1 \ 6.5 (.4 Circulating . . . . . (.6 8.5 | H.4 9.0 ‘ 8.7 7.6 126 3.8 4.5 6.6 1 10.3 5.8 3.0 (.4
I | ‘ : - K ‘ , ’ ' | |
Variable (5.5 8.4 4.1 | o> S (I 1 ‘ 9.4 5.8 | ’ 6.7 2.8 9.1 5.5 6.3 | 6.1 Variable 6.9 | 7.6 5.0 | 9.6 8.9 {.4 S5 6.2 | 4.3 3.6 ' 11.4 6.0 6.5 6.8
5/:7 .25 RPN 2.8 | 15 1.3 1.8 l 1.5 1.6 0.7 (0.4 0:5 .4 03| 09 L1 1 1.3 5711 1 (SIS SRR (R - I A 2.1 1.3 3.3 2.0 1.3 1.8 | 1.7 1.1 0.7 2.0 1.6
| | | | | | | | | |
CONDITION OF THE SEA, PERCENTAGE. CONDITION OF THE WEATER, PERCENTAGE.
Swell . . . . - o 209 | 37.6 | 158 | 474 | 545 51,9 | 31.9 | 19.4 ‘ 453 | B0.6 | 52.5 | 28.9 | 41.7 | 84.3 Sedt « o« o 0w 28.8 ’ 27.7 | 2%9.7 | 266 | 28.1 | 86.7 ‘ 815 | 292 | 27.7 | 23.1 158 | 17.7 | 30.0 | 23.5
[, | |
High Swell. . . . . | &7 1.5 | 20.7 | 3.2 2.4 7.6 | 12.8 4.1 3.7 | 69| 11.8 0.9 5.6 1.9 Overcast . . . ... | 340 | 41.3 389 | 38.6 | 458 | 38.6 | 86.2 | 40.9 | 36,6 | 86.7 | 42.7 | 38.7 || 39.4 | 88.7
| |
Waves: . . . . .. . i == | - — —— 0.1 0.v | — 1.8 — 4.6 == | 0.5 2.5 Showery . . . « . . 10,5 9.3 | 9.0 Hh.Y 4.4 | 3.0 ‘ 9.1 6.2 5.5 11.8 H.9 ! 9.5 5.8 9.3
, . ' |
BEA . L . — 4.4 7.1 2.9 .1 12.0 .6 7.1 9.2 18.2 2.5 | 19.1 4| 8.6 B . o s 0 os 22.0 14.8 ‘ 21.8 | 20.6 | 154 16,0 | 18.6 15.9 | 20.7 | 2564 30,6 31.2 17.9 | 24.3
High Sea. . . . . . - — 2.9 0.9 — = 2.4 2.3 — — § 1.2 ‘ 0.5 squalls . < . . ¢ . s 0.3 0.5 0.9 0.3 0.6 0.3 0.8 1.5 0.8 0.3 0.2 0.2 0.7 0.4
| | | F
| [ | ‘ |
Calm . ... ....| 635 ©56.6 | b4l 43.3 | 40.1 27.9 | 47.1 | 656 | 87.8 | 242 | 987 | 512 | 43.6 ‘ 46.4 Thunder . . . . .. 2.5 3.1 ‘ 0.2 2.8 3.8 1.8 1.4 1.2 | 2.3 1 1.5 2.7 2.2 2.0
' ‘ | | | Héag . . o« vu s 2.0 3.5 1.7 5.4 2.6 3.1 | 3.0 5.3 6.7 | 1.2 3.5 0.2 L4 2.0
| I | |
| Mist . ... . ... — — ’ — - — — —
| |
L e lloanll - } . Ml | i | S . . L . _ S
Number of Obspryvations . 67 6 (2 128 138 161 ‘ 181 (2 ‘ 167 132 42 | 110 847 490) Number of Observations . | 610 G615 | 568 | Y18 704 (03 | 632 647 200 424 828 496 || 4154 2026
| | |
\ | | L | | | |

28
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A CHINA=SEA, NORTHERN "PARTS
TABLE A. DAY-HOURS

| | Mean Direction Steadiness Nuniber In the northern parts of the China-sea i. e. north of the equator, two well marked Mmonsoons are observed,
. Components. | o I R B oL the direction and duration of which are in conformity with the generally adopted definition of a monsoon as & wind
:‘ \ khe \-\»‘71111.1. ‘ Hireation o 74E.\‘”'Ifml_i which blows from opposite directions during two pm"ts of the year. |
i.- T . s ] . B ' ['rom May fo October southerlv winds prevail, from November to April the general direction is from the
- t 3 B s i ‘ . northward, and the resulting codfficient of steadiness for the whole year is about zero, which shows that the two
January . ... ... .. 83 —91 N 14.7. W \_ N W i'_' 1.8 _"I currents almost exactly counterbalance each other.
February. . . ... .... .. | 74 12 | N ('"; b I\v o 2. (8 The S monsoon sets in in May when B and ST winds begin to blow with pretty large percentages, but S W
Maveh' . . ........... 48 4 3\ 1 t_ai E I\T\ 1‘ at) 1.4 Jf"j and W winds may also be experienced during this month and even N W winds HI‘II‘JI("l'-iI]I'Ili‘-S l;l.i(‘ﬂl'. :
R Y . i N i—):{: b N ¥ < ' ks 1,4 From June to September the steadiness of the monsoon is greatest, the direction of the wind being from
MEP « vox o w06 oagn e a0 s o | =0k = B S lr-l‘_" W BSSW 26 1.5 335 ST to QW : :
Jume ., ..o —4T =15 | B l‘k’lt) W BRBW . e l (_' | g October is the period of transition from the S monsoon to the N monsoon: during this month no one direction
. July oo AJ”S 12 | H M: il.. H\ Rv f‘l ‘l'i ‘ ]E,l, can be said to prevail whilst all directions are equally probable: the same might. he Hzl:id of November when N W,
; f‘\-UR‘U*‘T- SRR —4"_" —=0 ““ —)_)’ \\' HH “, )“ I"‘ | l):';’ W oand W N W winds begin to prevail, though they are still too unsteady to be relied upon.
f_*-['-’l'tt*-““”'l'- €m XN ek e e —"‘"’ —=20 o |‘_‘j \‘\" H'“ W (:‘\ Is | ‘_“ The N monsoon comes to full development in January and February only: in December the wind blows from
; ")r".'l"".b‘f" AL LR I 2 __"’14 2 \’ “r “_ . “}L “_' _ljl'\ the W, N'W and N, NNE and N E with about equal percentages, but in January and February the directions are
' November . . . .. ... ... L =24 | N "“‘_ “’ \} N \} “'_’ o {d almost exclusively N and NN W,
| December . | ,4” —18 \ N 25" W N N'W ! _’l' - ‘ .'“J:_]'H During these two monthg the monsoons blow with a regularity far surpassing that of the 8 monsoon.
( Year . . . v v o e e { — 9 N 67° W WNW 1O . .67 2229 In March this monsoon begins to abate: the wind still generally blows from the northern guarters of the
} compass, but N E and ENE and even E winds are occasionally experienced.

TABLE B. NTGHT_HOURb In April the general direction continues to veer to the castward and at the same Lime the steadiness decreases

= ————— . m— —— ————— ————— to a minimum.  Still April, though a period of fransition, i, in this respect, not comparable to October and November.
Mean Direction Steadiness N““"i”"' when practically no general direction exists: during April N E and E winds distinctly prevail,
’ Components. | “I.,, I u_l'.nul-;m Mean Horce: | e _"_’T o b The abruptness of the transition from the N to the 8 monsoon — as compared with thal from the S to the
| g W [I”_: i }nl];” l')m_ﬂ_“m' et ﬂ“ ’h_‘_fl_m“_“nh' N monsoon may therefore be stated to be a characteristic of the monsoons in these parts: the former transition
{ - : i - | is effectuated within a fortnight, the latter takes more than two months. Another eharacteristic of the monsoons
' I_\ . - ’ : e in these parts consists in the veering round through all points of the compass of the average monthly resultants,
’ ']jmum"\’ ii . l\ "31 \,\ '\_ _ iJ ])'h : jl notwithstanding the fact of the main directions being N and S.
: G - e ‘| - \ “I:. - G \ l | Y | e .‘,(? This shifting of the directions — as shown in Table ¢ — follows a positive divection from left to right :
‘ March . . ... ..... ... 43 _’\ N 83° E N \ K , ::I 1.2 l""_' from NN W in February to NN E and N E in March and April to SSE and S in the next six months. to 8 W in
#PI‘”' S N B L ;_’ 8 T“Jj . W H o 1'__1 “,.M October, N W in November and N in December and January. ’
May oo 7%)'\‘ b o 9 S o & Lo 63 The force of the wind in these regions is pretty considerable: a force larger than 3 has been recorded 60 times
..Ium-_ " o - ) “Jh., . S ' b ]'[) :“_} of which 29 at daytime and 41 at nighthours: in this respect February shows a decided maximum: these strong
! Ay L e i . : : —‘Jl:, ] e i i = winds mostly occur during the N monsoon, from Novemher to February, and from the two northern quarters.
g AL _43 o - 2:;"‘, L 35 :';1_ 45 | ol During both monsoons bright skies and clear weather are rarvely observed: in this respect the China-sea resorts
Se]safmnhm-, e e Y Sl v . | : :.. . H. i v ;’:_-%n under the least favoured of the different seas: the cloudiness shows a maximum value. about equal in the two
.“Pt“lwr W T L il - [J\ % ;)(_) ' “_1 l,i‘) monsoons, consequently gloomy weather may be said to prevail. -
Nl"n\'eml_mr_ i, BT RS R 5 4 \ ;f,'ﬁ, l \]u . : : 1"_) -__)“,} I\'ﬁl\\'il.hsmnl.iing this, rainfall is moderate, 54<'|1‘|z1[I.;; very seldom oceur and only durving the N monsoon, light
| Decomber . . ... ... .. g5 i | i 1" & NN 9 it - = showers however occur with pretty large percentages, also principally during the N monsoon.
L N 1% 5 86° K K 19 163 2161 Thunderstorms, on the contrary, are experienced almost exclusively during the S monsoon: this latter may be

called the dry season: but the difference between dry and wet monsoons is not well marked.

TABLE C. DAY AND NIG HT—}—IOURS These parts of the China-sea being shut in by land, the swell of the sea is moderate: a turbulent sea has

| — — — — - —— —— been recorded mostly during December and February, but the number of observations is not sufficient to establish
Z\Il"f”] |)i|‘(‘l'[il|” Hl("ii']”]('.\‘h ‘\r““]ht"]‘ L{(“”("]'ll-l ]'l,l]l"H as t“ T]'Il‘ (.t-)“(liti“n ”f %"]“. S04,
1 1 v n ) | e Do 4 . a : i % $
Components. o1 of mean | Mean Force, or The carvents, principally monsoon-drifts, are very variable and depend much upon local circumstances : generally
the VWind. Direction. Observations. '

' | speaking therefore ,calm sea™ will mostly oceur when the monsoons ave weak i. e, from March to May and in October

| and November,
Ja \I , ; Observations of tides have heen made at Pemanghat, at the west-coagt of Borneo near Sambas.  Though the
January . | 7 v & J T8°/ S ; ; . e e N a . i
el o e et . - i '_ hi § 8 /s L e tides in the more southern parts of the Chine-sea bear a distinetly and almost exclusively mono-dinrnal character,
ebruary. | ) g a r N N W = 3 3 . _ - ; . . 5
4 b gl % O n “ e AL N eyl % s L4 the tides on this northern part of Berneo’s west-coast are what is generally — bul erroneously — ecalled ,regular
Marveh . .. 46 21 N2°E KNE 51 1.3 279 ; -di |
April HT e o - - s ‘ | ¥ e semi-diurnal,
y 9 - ) - Yo v :- O E > 3 ey ) ;J-)(P o . . » . - =~ - ’
My A | L5 22 | N iy b N b <t ‘ 1.4 | o9 Consegquently a simple relation between the time of high water and the moon’s hourangle may he stated.
203 5 5 450° K S8 H 30 5 R : . . Wl i 1 : r
i ST Ay 4 15 e I ] # 1.5 084 The port-establishment. at Pemangkal is 3" 48™; high water, therefore, occurs. full and lew moon, at 8" 48m 4. m.
IR, =y o 5 T | 8 8 R = ) 447 | I o . _ T iy
Tk AR A i J y ] 4 1.6 \ H and p.m., the range being about 55 ¢ m.: the tides are not affected by such a large ,diurnal irregularity” as f. i.
BN v s e e e 56 8 ey R B SSH 8] 7. T » : :
N . | S | 16} LS 18" 1 It > 1.7 236 at Singapore.
August, . . .. .. .. A , =] 446 7 39 : " . ; . i -
| Q ht' | i = 46 g 2 _ +0 L. 54 For details concerning tides vide Pemangkat in the chapter about tides.
september . . ., g " — 5 8 W = 37 T 44 : . . x y ;s . .
! 1 L g \_ W L L. 491 Rain-observations at stations near the coast have been made at Swmbaos and Simghawang, also farther inland
Qetober . . . . ... .. 0. Sy ) S-97° W SS W 7 l 1.6 ‘ 3564 it Shdan '
. Fi YPRECENLS
November . . ) 0 I 51° W I W 8 | 2 549 u . mallly . : . : : i
;’ | O £ ol 1 | N :]' W N W 13 | 1.6 )42 The results of wind-observations ave given in this work for Singkawang.
ecember . . ., . . . 4.5 — 8 N 3% 7 N 5 8 458 : ) x ) A - = . : i )
SR 15 ) N 3 \7\7 N 5 . L5 B ] . 4158 By order of H. K. the Governor of British Borneo tidal stations have been established also at Kudat, Pulu G aya
May—October. . . . .., . . | —49 3 5 4" E %) 42 1.63 2549 and Labuan resp, al Borneo’s north- and north-west-coasts. .
November—April . . . . . . . 44 0 N N 44 | 1.70 1841
Year. ... .......... | 2 | NG63°E ENE 2 | 1.67 4390
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TABLE D. CHINA-SEA, NORTHERN PARTS.

igh Swell

Numbor of Observations .

January.

PERCENTAG

WINDS AND CALMS.

April—Sep-

November,
tembhber.

Maxch.

“ June.
| October—

|

oo o ‘Dc‘relll]ﬁ'ﬂ"l‘.
= i

1

iv

—_—
-
-..
o

=

{8

S
i

e

)

(e

bS

e

A

THE SEA, PERCENTAGE.

=
ot

79.1 | 62.1 | 8.5 | 7

=
{

Circulating . . . . .
Variable . . . . . .

Calm . . ... ...

Clear . . .. ... .
IVETeAsE & - & 5 = &
Showery . . . « . .
Baim ;- o w6 b
Ganalls . . - o . .

Thunder . . . . . .

ep-

—3

November,

December,
tember,

October,

| September.
April

|

[l October—

th

R
-1

bS

BO

bo

2o
Co
£o

BS
G

H
oo

~

CONDITION WEATHER, PERCENTAGE.




e X. CHINA SEA, NORTHERN PARTS. o

|
o i — =
| ; 3 . - < o
. & —‘ o™ \ “‘r-\\
= - = \ / L
" . 3 \ B
‘ N E
Y A bt A N Ny b / _‘-\.
3 R : ; N, \ L Ny
B X Y /
“ \ \ ; \ A /
\ ™ ‘\‘ 3 A E b A\ i 7 \\.
/ \ Y, 2 \ ; { \ f "
A /i A X \ \ \ ; 3 \ / \
\ J o \ | / 2 \
1! \f \ { _ \
i \( f \
r | | | \
J !
| | | [ '
| == i " l.‘ J‘
{ : ‘.‘ ‘F .‘F “ ; \ ]
! f { A = ~ 3 /
.‘\ X ; / \ b L = y \ \ S 0.
~/ ; < : | y S \- \ \ o
4, 7 \ . 7 g ; . \ y,
o / g \ B N / : \‘. / kY o /
\ ¥ % 4 A . / 5 ‘ i A o 4 A / [ b N /
~ 3 7 ; % / i A < / N 7 / A v
l / 5 / \ \ / ; \ v o v \ R / . Y \ 7
i S \ b \ o 4 / . \ ; N ] \ " 7 T \ s
! i Febifuary. i _ Mapch., : . 4 dJangary. - Februapy. P M Match. ¥
. ' : S - R / - ' ' \ > = \ /
\ N A 3 1 - \ \
. b A y i \ | .
E ) (N = g = — | Tt e S o=
7 X i / il ] “ X T i
\ / / '\.. \ ; A\ / -
A \ 2 2 & ) A \ X
b \ X \ M A
NS \ y \ \ \ / / Y
/ \ / \ \ X ¥ \ \\
; 9 \ ; A b 4 A\ B, A\ »
/ X y \ / ! = A\ /
L[ N » . \ I \ X i Y / \ A
F,,’ SEa It -\|‘ \.\ . ; -‘ i \ ] \ ", = |
| o \q Vi \ i = \ -
| | \f i ] '\V | \
1 \
\ I L . | |
\ ! [ | il
\ e > il il ‘ |
u\ = \ I ] : £\ ‘ ! \- 2 {
\ i d \ \ { | % ‘ ~ y \ .
N A / \ / \ A i L \ \ \
‘\\ 74 ‘ “\ y ; £ \ ! ; N ﬂ" \"‘. 3 7,"}
N, : \ / ) . / L) / ‘ o 7 N / \ w
\*-\ ."I A 'r'l?'ll‘ \ Miay. Julne. \ { / ;\.Pt'll- y / Mpv, \ / / June. £
. / I. \ 3 / \ - i . \ g b \ -
74 A / \ / \ ’ A £ \
== == e — e = W, 1 E = === e
il T + 3 - __\ __'r ]
i A X / =
F 5 \\ / \ ! ‘ ! / =
: ) s \ / >
< / S, \ % i 4 5 \ .\__\
i N ’ § / .‘ﬂ. -\‘\ i
\\ \ ' l:. ) g \ \
\ | \ ] ‘ ‘ . \f U
\ \ \ = | V ‘
[ I \ s |[ \
L ﬁ | | 4 A J
I il | | M - i ‘
| \ [ i = | I
| \ | A / A
1 £ \ = | = ! “,\
~ " % ; > ! e
1 / 1 ‘ ; \ \
| P \ f \
F i \ “ A
i / A i/ ) / i \
¥ / & i \ o § ) < A . \ >
> Audust. / September. : J!rlt - Audust.
[ 4 \ / \ . \ \ 3
‘ m. :" \ \
{ \ L i b
B < i : T ) ‘ i i :’ i
h A i A / R B o
. \ \ /
1 / § N \ P > N \.\. { i / :
4 “ \ \ 3 ‘
b L b d 5 ) / \ < \ # l\.. !
. = / \ ~ : e . \ \ 2
Nf | e A i3 L =
N = X | = \ .
v \ | ~ \/ v
\i i \ { ~ \ \/
| ! i = 1
' ' ! “ | \ |
' } j } ! ! i
o | ! 1 |
) ! | I * i
‘ | i fl
It I \ A i !
I \ ) I I\ "
A \ >~y 4 . Ty I / 7
/ 3 / A \
3 N ' X \‘ \
/ : | \ ‘
. .x_ J '\7" . ¥ ; I .".l N o/ N § ¢ y >
' November. ' December. / Octgber. \ . / November. ]







Xl CHINA-SEA, SOUTHERN PARTS
TABLE A. DAY-HOURS.

Whereas in the northern parts of the China-sea the general directions of the monsoonwinds are from the North

. T l_!-il'(-mm . i i o i T T—— ztl]tl' HnuLl]., the 1}!'('\'31“]1‘5—!{ winds of tlm southern _1_1;11'1’5. begin to ;wsuu‘u’fn di]_'et_"’r.inn in conformity \yith the general
Components. : of & B | Mogn Forco | of outlines of the I]P!f;’;ll]at‘;llll,‘ll]g shores, the N munsuun_ \'wrmg to the 'N N W,Ii.]le S nu'nmm.'rn to 1'.11:*. 28 R,
L the Wind. J)mutum | Observations. At the same fime the latter monsoon begins to increase in duration and steadiness, as is exhibited by the
= _ - S ! a IL — e signs of the components in Table €, where southerly eomponents (minus signs) are seen to oceur during the seven

. N . months April to October, and northerly components during five months only.

January g 1 ‘ 7P 49 N3°W NNW | 85°/ g5 48 Westerly components appear in the fowr months November to February, easterly during the eight months
.[*‘(dn‘un]‘y S W 1 ‘ N 7°W N 80 1 65 March to October; thus showing the preponderance of southerly over the northerly and of easterly over the westerly
March .. ...........| 46 —1 | N 2W N 46 1.4 116 SRR . T .
April . . .. ... ... —99 8 | 8 19° [ SO 99 , 15 191 | This preponderance of 8 and Jﬂldn'm:lllnns 15. however partly halanced by a grmtm: HT.l"i‘l-(I'lllt‘HH of the N and W
el .. L Lo 16 [ S 91° | S QR 44 |4 | 9943 winds ; l'(ll'lHH.qllt‘Ill.[.\' the gmuin.ll motion of the air, taken throughout the whole vear, is from the S E. but with a
June . . . ... ........|—53 38 S 3° R SE 65 1.7 918 pereentage of not.more: than 8/ ,
JUV . o o e —B9 99 S 920° R S K (S 1.6 ’ 189 . Tlu.' S5 E monsoon sets in in April, when S E, SST and 8 winds begin to prevail, hut S W and N W winds
Au‘;:ust. ] ag o | s 19° I QYR m= 1.7 ‘ 161 rj'tlll l||'(':le||'1‘]!:-1.“;\". oceur ; f'i'tun_f\}n'll -tn August the .\‘Hlﬂ_ ““”.Hm.t” eradually ll'll_'l‘P':i.f'.*l"-H in .‘-‘-t'(l‘f.l-lllnt‘r*:-i as well as in
Septarber . 50 o1 S 93° [ 9SR | 54 1.7 120 force, blowing .ll'n]]l 'I.ln-- .*w"_’,‘: H \\‘ll.lf ]'t‘ll'lall‘l{zlhli" 1'1-*,L.=;|_l||el.1'|t,\': in .Hv.[‘_;l‘emln—\r the steadiness begins to decrease and in
Sebaber . o gy 4 | a g g g ‘ L6 117 October as in April — winds blowing from the S W quarter begin to appear.
November . . . . . . . . . . 9 36 NT6CCW WKW a7 \ | 4 113 In November the W monsoon sets in, at first with small percentages, but before December the N N W Monsoon
December a I 5 19 N 44° W N W 7 2 () 197 has come to full vigour, blowing in January and February with a force and regularity surpassing those experienced
o ‘ . ‘ : = : - f‘ ———— ==L < during the S E monsoon. '
Year , v v ovn i 2 L | S 1 E & & ! LG8 1691 On comparing the results of Table C with those of the same table for the northern parts of this sea, we see

BL, NIGHT-HOURS that in the more southern parts the transition from one monsgoon to another is more abrupt, the percentages of

TA E B GHT : steadiness in the months of transition being larger and therefore the turning points more accurately marked.
S = RET 1 o Lermien e L . T B . ; _ The foree of the wind, on the average 1.70, is relatively considerable, the Banda-sea only showing higher
Mean I”,'W“”” NIT"“I”WHH | *\m“‘]” figures ; forces larger than 3 have been recorded 46 times. 19 al pighttime and 27 at davhours. '
Components. of of mean Mean Foree, of " . - ! e , : e ., N
the WWind. Dirsetion bR ions. Fhese strong winds were mostly recorded during the W monsoon from the N W and W N W. but strong

. —_— . = — e ' winds from the same direction were also experienced at times during the E monsoon.

| ‘ N 0 \ The general state of the weather is somewhat better than in the more northern parts: the percentage of
Janmary . ... .. e __og N 20°W NNW | 99 2.6 48 bright skies increases, whilst the percentage of cloudiness decreases correspondingly.

February . ... . . . ... | 8o o | N W N ] L7 (4 Still - these regions are to be classed among those where an overcast sky most frequently occurs: the rainfall
March B 40 {0 N 14° B NN I A1 15 117 is moderate, passing showers, accompanied by thunder and lightning, are frequent, and heavy squalls from the NN W
April . . .. .. _g Q S 15° [ QT 19 | 4 183 occasionally oceur during the W monsoon, in December mostly.

f May . . ... . .. . 55 25 S 95° | SSH | GO | 1.5 911 October, November and December are what may be called the rainy season when 20 days in 30 may be
June . . .. ... ... ....|—48 CAU 337 B SSE Hh | 1.6 193 expected to be rainy: in July a well marked minimum is observable and in February a secondary minimum is shown
July . ... .. | _s55 A4 S 38° R SR =0 L6 1%] by the records; still throughout the whole year there is a prefty strong probability of rain.

August. . ... . . | _s50 33 S 36° I SR 64 1.7 156 The condition of the sea is much the same as in the more northern parts: a moderate swell is experienced
September . . . . 42 33 S 28° R SSE 70 1.7 [ 119 during the months when the monsoons are blowing most steadily, and a rough sea may be expected during these
October , . . R 14 S 20° | Y H 19 15 | 113 periods when the wind is blowing in a direction opposite to that of the driftcurrent.
November . . . - 11 18 ! N 59° W @ WNW | o1 [ 4 ' 115 Smooth sea is met with with very high percentages of probal ility from March to May and in October and November.
December . = ...l B9 —86 | NSI°W NNW G0 1.8 198 The average velocity of these currents is less here than in the northern parts of the China-sea and from the
Yed = ) ‘ T — T = ! T - e current-charts it would appear that the direction of the currents bears a closer resemblance to those of the Java-sea,
: : i than the aircurrents do: the average direction of the marine currents in the corresponding monsoons being more to
TABLE C. DAY AND NIGHT-HOURS the east- and westward than that of the winds.
: RS. Observations of tides have Dbeen made af Pontianak, at Singapore and at Tandjong Kalean, near the northern
R . ] | ‘ PRPIEE | e i T . entrance of strait Benke, and recently a new tidal station has been established at Soengei Kakap, about three hours
Mean Direction Steadiness ‘ N umnhben i B . s i N e
Components. ' of | ol mean Mean Koree, | of rowing dow 171 “ll,’: ‘!1\ el 1lnml f-')}f-f"i',r(.mt-ﬂ,. | . ’ . 3
the Wind. | Directior. Observations. As to details concerning tidal phenomena the reader is referred to the chapter on tides.

——— — N — As In this part of the China-sen three tidal waves meet, namely one from the northern China-sea, one from
N . ‘ ‘ ! strait Malokke and one from strait Makasser which bends round Bormeo's south coast. it is not possible to make any
January s "6 35 N 26° W NN W 84°/. | 9.6 96 accurate generalisations for the whole area, but the general character may be safely stated to be almost exclusively diurnal,
Febrvary. . . . . . . | 84 19 N W N 35 & ‘ [ 7 | 199 The semi-diurnal constituent being very small, or even fotally wvanishing, the time of high water does not
Magdlt oo o o 00 0 3 5 N 5°R N ‘ 49 1.5 | 234 follow the time of the moon’s transits, but varies from one day to the other with sidereal time - springtides occur
APOES S sm L L 97 g 8§ 17° | S S \ 98 1.5 ‘ 374 one or two days after the dates of the moon’s maximum declination, indifferently southerly or northerly ; neaptides
May — 48 91 S 24° | SSE | 59 1.5 37 one or two days after the moon’s transit of the equator: therefore spring and neaptides occur in these regions 24.74

June | D 5 o3 . | =50 34 S 34° B SSE 60 ‘ L 411 times per year, whereas in the European parts of the Atlantic Lhese phenomena occur 26.74 times in 365 days.

b July .o e 57 39 S 85° R QR 69 ’ 1.6 67 When about June high water oceurs at half past nine p. m., as it does f.i. at Pontianak, it will be observed
Sl B vl s | s e A 71 ‘ 1.7 317 . Hecemtion 86 98U, 1.
september . , ., .. | —56 27 S 96° B SeR (92 . 1.7 990 It is often stated in books of reference that high water is observed during the E monsoon at a given hour and in
(,)Ylﬁt(_)b(‘,']‘ —ab Y 3 l-i" E SSE 37 1.6 ;3“ the W monsoon 12 hours later or earlier; this statement gives rise to wrong notions because tides and monsoons
Noveniber R . . 19 —a7 N 70° W W N W ) 1.4 908 are not connected by any known causal connection; if by some cause or other the monsoons were changed, the
December . . . . = . 55 —43 N38W NW 70 | 1.9 955 tides would be just the same.

April—October s | —am o S 2F B SA% o ‘ s o _ F;\'i.#‘ll less exact is 1‘11.1‘ ‘[n]ln\\'mg Rl.i-l-l.t-_‘]l]lﬂ'ﬁ'l .,xllu'm;ﬁ-.' the W m:msnnn: full and t:hitﬂ{.’.‘t'. high water oceurs gfie.”

November—March . . , 54 29 N 20° W NN W ] 1 89 911 lJE‘-LlizlllSt', !L on the dates of full and change, high water is observed at a fixed lu‘mr, i@, whm} a pul't:-t')stal_:l1511_.11161’11

Year........ . =— . — el ' B D _7“ - : S exists, this hour cmglln, to be the same ﬂ'_ll'nl_lg’l’]ulll the whole year. In these regions, where diurnal tides dominate,
® & : 2 | 5 40" K S K | 8 1.70 3316 however, a port-establishment does not exist,

33




TABLE D. CHINA-SEA, SOUTHERN PARTS.
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TABLE A. DAY-HOURS.

Number

Mean Direction Steadiness ‘

‘ Components. of - of mean Mean Foree. | of

‘ ’ the Wind. \ Direction. Observations.

| s 7|7 — T = =5 |

N E '
January . 84 l N 1°E N 84°/ 1.7 148
February | 75 12 N ¢ E N il 1.7 280
March 44 L7 N 21° E NN E L7 1.5 239
April . = 4 0 3 1°E S 1 1.5 243
May —48 18 S 21° B S8 51 1.5 359
.Iullw : —(0 21 S 19° B 2SS HE 64 1.6 265
July | —62 ) S 18° B SS K 65 1.7 330
August. 58 21 | S 9°E SSK 62 o 397
September . —48 LG5 5 18 E s SE 50 1.7 293
October — 3% —10 S 168° W S5 W 36 .5 ST
November 24 21 N 492° W NW 42 1.6 336
December 62 —16 @ NI1£W NNW 64 | 1.7 05
Year . \ 2 (i = Tar ES E 7 1.6G1 34206
TABLE B. NIGHT-HOURS.
Mean Direction Sleadiness | Nuinhel
| Components of of mean Mean Foree. of
the Wind. Direction. ! Ohservations.
N | |

January | 83 2 | N I'E N 3 ‘ L.¢ 141
February 84 15 N 9 K N 3 1.7 2485
March 14 18 N 20° E NNE 53 1.5 210
April . | 16 N 78" E ENE 19 .4 220
May —34 22 30 B bl S 40 1.4 312
J u[-w ; —nt) 29 5 22" g ol \ (63 1B : 230
July == 34 S 29° E PR ‘ (9 .7 297
Au;'lmt. —5HY) 21 S 24° B S8 E ‘ 54 16 329
September . | a5 25 | 8 25" E S8 E 61 1.7 302
October —88 —I13 S 19° W S8 W 40 1.5 2539
Noveniber . 19 6 N 54° W NW 39 ' L6 316
December G0 290 | N 19 W NNW 63 1.8 202
Year . — 1 10 | N 87 E [ 10 BT 2156

TABLE C.

DAY AND NIGHT-HOURS.
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RIOUW AND LINGGA ARCHIPELAGO.

The first impression gained from the average monthly directions, as exhibited in Table C, is, that the monsoon-
winds ron through the different points of the compass in a positive direction i.e. from left to right.

The wind describes a cirele on the compass, moving from one point to another as follows: N in January and
February, N N K and K in March and April, S S K from April to September, 85 W in October, N N W in November
and December and N again in the two first months of the year.

The epoch of turning is April, when practically no preponderant direction can be observed and winds from every
point of the compass may be expected with equal probability.

Towards the latter half of April the SSE monsoon sets in and soon attaing to full vigour, blowing with
remarkable regularity from the S22° K: this condition of the weather lasts till September. In October westerly
components commence to appear, 85 W, S W and W winds are mostly experienced, but S E and 8 S E winds as well.
In November northerly components appear and N, NN W and N W winds begin to prevail.

[h December N N W winds occur with pretty large percentages, but in January and February the N monsoon
blows with almost absolute steadiness, far surpassing that of the S S E monsoon. In March this mongoon begins to
abate and at the same time the easterly components increase, N E winds being mostly met with.

_ As might be expected the influence of the near land — the numerous isles constituting this Archipelago and
the mainland of Malakfa and Swmatra — makes itself felt in a lessening of the wind (a decrease of the wind's force)

this being less than in the Ching-sea. However forces larger than 3 have been recorded 48 times, of which 15 eoincide
with daytime and 33 with nighthours, and in January the registers once mentioned a force of G, i. e, storm from the N.
During the [ monsoon too, whenever a force more than 3 was experienced, the wind mostly blew from the S and S W.

As shown by the percentages of Table D, showers and showery weather are mostly recorded during the four
months November to February, but heavy squalls on the contrary were almost exclusively experienced during the
. monsoon, whenever westerly gusts ocecurred.

Although the monsoons, as determined by the direction of the wind, are strongly marked, the rainfall is
nearly equally distributed throughout the whole year and it is not possible to mark out two distinet seasons, a dry
and a wet one. Here, as in other regions, the rainmonsoons are not coéval with the windmonsoons and the fluctuations
of the rainfall cannot be explained by the variations in the direction of the wind, From the average values deduced
[rom a series of rain-observations made during 14 years at Tundjong Pinang ( Rioww), it appears, that a maximum of
rainfall occurs in October and December, a well marked minimum in February, and a secondary minimum in July.

The condition of the sea is, as is natural in an Archipelago, on the whole very favourable: in the summarizing
table of the introduction this region shows, with Banke strait, the largest percentages of ,smooth sea’” and in Table D
it is seen that, in this respect, only December and January make an exception to the rule, ,sea’™ and ,high sea’ heing
recorded with pretty large percentages.

Owing to the effect of the S8 E winds the dvift-currents on the average are stronger during the I than in
the W monsoon: the individual values however occasionally rvise during the W monsoon: the highest record for that
time being 48 miles per 24 hours, whilst for the E monsoon it is 29 miles, the average values being resp. 12.1 and 19.5.

Observations of tides have been made at Singapore and at Tandjong Kealean (northern entrance of strait Banka)
and new tidal stationg have been established at Rioww, Tandjoeng Boeton, Kieala Ladjan and Karanan.

At Singapore the tides are semi-diwmal, but largely affected by diurnal irregularity : the most important of the
semi-dinrnal tides follows the transit of the moon and causes (full and change) high water at 10® 18% The diurnal
tide, generally denoted by K,, varying its phase with siderial time, gives high water about 21% June at 6%420 p. m.
The amplitude of the former semi-dinrnal tide is 79 ¢M., that of the latter 29 eM.: consequently the main feature
is semi-dinrnal. At Tandjong Kolean, on the contrary, the amplitude of the diurnal tide is 95 ¢M. and that of the
semi-diurnal Tunar tide Mg 23 c¢M., consequently the tides must be considered to be diwrmnal, but affected by semi-diurnal
irregularity : about 215 June high water of the diuwrnal tide sets in at 10" 30™ p.m. and about 21% December at
Ok ZOm a. i,

In consequence of the necessarily gradual transition from semi-dimnal tides at Singapore to mono-diurnal tides
at Tandjong Kaleon, the gradients will be steep; or, in other words, on a chart of cotidal lines between the two
places, these lines would run very close to each other and, in order to accurately determine their position, observations

The lunar semi-diurnal tide causes high water 6% 24m after the moon’s upper and lower transits.

at a great many stations would be necessary.
Observations of rain have been made near the coast at Singapore, Tandjoeng Pinang, Singkep, Toandjoeng Boeton,
Ringal and Djanbi: observations of wind at Tandjoeng Pinang, Kwala Ladjang and Tandjoeng Boelon.




PERCENTAGE OF WINDS AND CALMS.
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XI1IT. STRAIT BANKA.
TABLE A. DAY-HOURS.

At the time when N winds prevail in the Riowe and Lingga Avchipelugo, i, e. during January and February,

— . — | T L o \ B NW and NNW winds blow in slrait Banke: an inspection of Table ¢ and a comparison of the average monthly
4 Mean Direction M'_‘:'l'('l”“% | T\umllwr directions of the wind during the E monsoon in strait Benka with those of the Rioww Arelipel shows that. durine
Components, | of of mean ‘ Mean Foree, of 7 ; el L. _ R & Gl S ”.’/”. hn_n\.st.lw., during
‘ the Wind. Direction, | | Observations. Lthe corresponding months, the I monsoon is blowing from a more easterly point of the compass in the former than
T - " = S — — — in the latter region.
‘ N o To an average direction of N and S 19°E in the Arehipelago, an average direction of N 93° W and S 40° |
T N e ' 58 50 | N 46° W NW 88°/ | 15 (37 ('Hl‘l‘esl.lf.lnil;?% in ’st-l'a-l‘it b’{uu’,rat during the \:'V en b 111{'111.&:}»(,11 ]‘t‘H]:(!['Ti'\:l‘l'\'.
| [“"‘(‘l,ll'll;l]'\-". - -1 —83 | N 95° W NN W 73 16 198 . It i8 of some mu_un_l.'t'u.lm- I.HI])I_:II‘II‘ out this fact Iuw-.-ul..w In some hooks the W mongoon in these regions is
‘ Marol _' ] 66 —11 N 9° W N | 67 1.6 919 Lﬂil];Ile].EI'i:_*ll as the result ”.T 1'.Ju-. I']EE'\-’[IIT]UH. ti t.lua westward of the northerly aircurrents, as they arrive in southern
|: April . oo 10 19 N 49° R N \ 16 | 1. 204 ]altliullurs‘_, 1 w("ll known (:H.et:‘t. of the 1'()‘(:11'.1()1.1 of the un.rth_.
‘ R 26 S 470 R 9L . 50 | 5 995 | [his 1% not 80 (|l"\'|;l.LIU¥].“~.'- I.nil,.]w westward as ("rrnsn_lum.lr-Iv as those 1;I‘;g¢--1'\'|~c'l in strait Banka and strait Kerimata
,‘ .Jnr;u, a0 49 S 47° E S 53 . 1.5 110 a'u.l'll |n' such 11111.119(11:1(&‘ ]mtmnn{i‘-,\' HI. the tl"lu_nlm' cannot be ascribed to the effect of the earth’s rotation becayse this
| P 43 S 47° 1 S 58 | L5 o7 effect 1.~:‘pnizluIl'hnnnl,ze to 1'.111(‘ sine of the Iaﬂ:[ttl(l{_‘. | |
.-\Ll§;3'llﬂt. 7 47 8 52° | SR | 50 | 1.6 | 159 ‘Jll(' true reason of the westerly |,111'('-|-t1|_||1_.~a of thll‘Ht’. tLll'('l!ll‘l'é“l‘l&-‘-,. due ‘Iu 1']1fﬂ i,n'u.sh of air caused by the
H("}li’ﬁ]‘t’lht"]'. R S V| 30) S 54° B SR ! 74 1.6 84 ;u.,\:vnnslun of the heated atmosphere over the mainland of Austradio, is found in their limitation to the lower lavers
Dotobier 'z . s il & Al s 30 20 S 1T E  SSE | 42 | 1.5 146 OF i AUNIGERIGES. . ‘
N T = o e | 1= 19 : N 48° W N W 95 | 1.3 185 - Owing t‘;’.fh.l-“% reason they naturally rush 'H\'t-‘i' the Hmmd.h Hl:‘-zll‘-rﬂll'fa-li‘t:’ﬂ ;‘nnll avoid the land where their course
December 48 —83 | N 34° W NNW 58 1.6 | 192 s impeded by 'fl'll‘i']till u;.s well as by Thi,‘ l:|l5'51'l-*1'|1]l|1;_,“ and ascending aircurrents which give rise to land- and seabreezes.
= 4 —— ] R — — = [In so far as heights less than 500 to 1000 metres are concerned this propensity of the aireurrents to travel
XA o« o e e 4 10 | N 68" E BN K 11 ' 1.5z 1884 along sea-ways is evident even in relatively small and narrow straits as those between the Sunda-Isles, and this theory
TABLE B NIGHT-HOURS is corroborated by the wind-observations made at stations in Sumatra and Boyneo showing the great differences experienced
: : in the monsoons at sea and at land-stations, even when they are so near the shore as f. i. Stnghaawcang or Batawia,
= p— : : : e i I When, in January, strong westerly winds are experienced in the Java-sea at night- as well as at davtime.
Mean Diréction Sil‘*;l(_l]llt‘HH ‘ I NIIIIIIIH‘I' alms are regularly observed during nighthours at Balavia and — less a heavy shower is comine — e e ;
omponents, | of iy Mot Fotes, | o calms are regularly LD - £ nig L1 l L L heavy shower is coming on — the clouds
| the Wind. Direction, | Observations, mostly show very little motion. |
n - L — —c- T e _ _ e : From table C it may be scen that the E monsoon sets in in April, which month evidently belongs to the
\ ) | | | ‘ period of both monsoons. During this time SE, 8 and S W winds blow with about equal percentages, but N B
. JEDVBEY - . oo o e 52 A1 | N 88° W N W (6 %/ 16 19 % winds also oceur, l"ﬂ'jll Mal;\' to ,“Ut“hw the E monsoon may be relied upon for steadiness and direction; in November
14‘tx_|_,]|l_m'|-\-. L | 56 —98 | N 27° W NN W 63 {4 108 the monsoon veers to the W N W. the percentages of Hlmulinusr:_ are low, and 8, SE, S W, W and N W winds may
March S 69 — G N 5 W N ! G9) 1.6 219 be expected with about equal probability. In December winds from the N W quarter prevail, but the W monsoon
Apeil. ... | g 9 | 8 17 B S [ . 29 |4 (78 attains to -1ull \'tg'u-m' |{1 -Jal"l]lvl:'l.l"t', lf’el'arn;:n'.\'r and 1\.!_;1.'|'|"|1 only, when the steadiness is greatest, the mean direction at
May . ....... ... . . _&38 96 3 84° | 3SR | m | 1.5 911 the same time varying from N W to NN W and N. - .
Jane. . . ... | —x8 91 3 19° R SYE 63 1.7 | 101 Land- and seabreezes, though \\'(—fa.lu"mi'-d by the 1,>r0x11111_1:y of Banka-Isle, ave perceptible, the direction of the
1 57 | s 95°®m SS9 E | 59 15 | 95 former being sza’ W, «:)I' the latter N 28° E, the percentage 7.4, |
August. . . ... ... . _o»5n 30 g g4° B 0 \ 67 i.5 159 | At di‘l}'tllﬂl?l flm'm:a: the W 1m'fm.s«,mn. the N N W monsoon-winds an '\\.'it.h jrh(' \TN E seabreeze : consequently
September . . . . . . . .. | —43 19 S 450 I S 60 | {5 | 84 high percentages of Rl‘t‘_%ur.lnu'ss .E'll'l" (thll:ulu_-w.l in ’I‘nl)lle A on the contrary ut. nighttime, in t?lis SEASON, nmonsoonwinds
October . . .. . .. | —gg 15 | g 91° 1 SS I 9 L5 140 and landbreezes blow in opposite directions, for which reason smaller codfficients of probability are shown in Table B,
Woveriber . . . ... . ... | —& —s9 | § 80 W 90 | 1.3 | 176 This c.lilﬂirn.'m-v i1l1‘ |"Jliaj1‘.l'»iiii‘\_- of the monsoons for night- and dayhours is' not observable during the I monsoon
December . . . . . . ... 59 __g= | N 48 W NW | 50 1.7 187 ln--ml!m- then the prevailing \E i?ll.ljl-l.l‘l.lll.l.t IIIIL-‘[-?TH.[.FVH‘ la-ml}- a_mf Hl':l-h]'(“l",xt‘:ﬁ at l‘l,L;’;htl angles, consequently the s;[.eaulrlness
S = — L= L — — remains the same, but the direction is slightly different, inclining to the South at nighthours and to the East at daytime.
Year. . . ... ... . —9 3 S 18" BS K | ¥ .51 U6 The percentages of rainy days, as shown in Table D, fail to give an exact idea of the ]JI'UI_I:'I.]'Iii]'IZ}' of
i rain: observations of rainfall made during 15 consecutive years at Muntol point to the conclusion that the average
TABLE C. DAY AND NIGHT-HOURS. quantity of rainy dayvs in November, December and January is resp. 18, 23 and 19 in the 30 and 31 days of the
= Il T Mesn J)m-.-rim{ { Steadinoss fﬂ'umhi‘-r months \:mn’l therefore considerably hi,u'lul't' than would z-l])|l|;‘-z'lt: from the [,I%"l‘l‘t"]“l[elg'E!H given il]‘T‘ﬂ-],ll(' ‘J').
Obsporents, . o of Trican Wessy Fonce. of q]'lt’-‘st—_’-ﬂlll't‘-t' m_mtlm are what might be 1'-;1lliwi the rainy season ; in l‘t'hl'l.l.;l‘l‘_\' the l'amf_a.ll slightly decreases to
the Wind. Direction. Observations. augment. again in March. The dry season lasts from May till September, the driest month being July with an average
—— =1 W = Sy — = — — — = rainfall of 108 mm. and 8 rainy days in the 31.
| ! N E A foree of the wind greater than 3 has been recorded 11 times af nighthours and 3 times at daytime and
. Janwary . .. . 55 &0 N AF W ONW 749/ (5 954 maostly in. March, April and June from a WS W -din-u_-rinn._ -“:hﬂ.\\'t"]'.\' and sr_|u;-1‘ll‘\" \’\'l‘ﬂ.‘lllui‘ therefore may be said to
February, . . . = g1l s | N 97° W NN W - L5 931 oceur during !mtl] moonsoons, but .zl]I.]II}.\'l L*;\'L‘llltﬁ]\'("]_\‘ during nighthours and with S W and W winds only, its
March ... . . L ‘ s a N 70 W N 70 |6 ‘ 124 n('(‘lll']'l{'l-li't’ .clm'm;': the I IllnllHUU.l] Irvlng zl]'l exception.
‘ Apeil. .. ... S H‘ S 45° B SR | 1 1.4 ‘ 289 l};mness is 111:.'»%1}: l‘,\'ll(:-']'il-!]'IL"("l] {'il-n'mg' lh(;f.- £ monsoon, ‘ |
May .. .... . . s a1 ‘ & L1 S E . A8 1 r ‘ 148 ’I}lu'- gt-‘lll‘.l'zll |h|'(-t.-tu_sn H.f lesr-n is, -Elh‘ might be expected, \'l‘l':\' favourable ; when the pretty strong tidal streams
' June . o R 99 S 3%° R S| 54 {6 011 are running :I}.','il;lnﬁt- ”.llt'ldl]'i:‘l‘l'll'l'l'l Flf the wind howeyer .sea” and , high sea” are experienced during both seasons.
July .o | g5 8 a0 3 o iz | 5 . 199 Observations of tides and tidal s:il'fﬂm.n.s lm\‘n' !:m-'n‘ lll:-l:('.il',‘ at ]’”Hmffm‘.{rj [\rrff'f'f'f.if' ;m'(l Pulu  Besar, situated resp, at
August. . . . . . . e | —4B 43 S 43° | g [ | 63 | 1.6 , 911 the northern zlnr]. HllU“ll-‘l'I'l entrances n‘l ll.lu-' .w;T]':a.|l-. ’Lh_e tides .il-l'l.‘ t]llll'lli-l]. with high and low water once during
! September . . . .. . | 14 51 S 50° I 91 | G 1.6 168 24 |lf’>lll‘5,-. ‘Iml i*]lél']ll"[:\' élth!t'l.wl by semi-diurnal irregularity : sunu—:hurnnl tides, therefore, are mostly observed about
October . . ... ...... .| —35 29 S 39° R SS9 R 41 ‘ 1.5 \ 986 the Hme.nl the moon’s transit of the eguator, when neaps of the diurnal tide oeccur,
‘ November . . . . .. . . . 6 —ay N 76° W W N W 95 1.3 361 | High \'-\'ut'vr oceurs at 10™ p. m. :'|.hu1.|i‘ 218 June ;mﬂ at 10" a.m. z'l;]lfllli“ 315t December with a retrograde motion
| December . . ., o, . ..., 41 —35 N 41° W NW 54 | 1.7 979 of 2 ]-1Hl|l‘.*~' for every 'nunn-t'h. ’[i]u' ll!l'l‘-\’.illnllf_{ system of  tidal s{]'umns.m llu-'.st‘mil is rather intricate owing to a
i April—October . . . . | 88 32 | g 40° SE 50 \ 153 *‘ 1996 [Jt—.‘l‘l-“l]lllz_’ll vqrr«;&nt rumning in S |1|lrm1t1nn under the Swmatra coast; for details about tides and tidal streams the
L o ! i e - | e ‘ = e 1990 reader is referred to the chapter on tides. _
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