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ABSTRAK

Manuskrip ini membincangkan kajian taburan hujan bulanan di Semenanjung
Malaysia. Dapat dibuktikan bahawa peranan utama dimainkan oleh laluan
ITCZ, sementara peranan sekundar dimainkan oleh kesan kedua-dua monson
timur laut dan barat daya.

ABSTRACT

A study was made of the monthly distribution of rainfall in Peninsular Malaysia.
It is shown that the principal influence is given by the passage of the Intertropical
Convergence Zone (ITCZ), while the secondary influence is the effects of both
the E and the SW monsoons.
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INTRODUCTION

Peninsular Malaysia is located in equatorial latitudes. Within these latitudes the
climate is greatly influenced by the monsoon winds as well as by the passage of
the Intertropical Convergence Zone (ITCZ) (Necco 1980).

Due to the semi-annual reversal of the wind system, a north-east (NE) and
a south-west (SW) monsoon season may be clearly defined in Peninsular
Malaysia (Camerlengo et at. 1996). The E monsoon season ranges from
November to February, while the SW monsoon season ranges from May to
September ( asir and Marghany 1996). Two transitional periods are usually
detected among these two monsoon seasons of 4-6 weeks (Nasir and Camerlengo
1996).

The trade winds of both the southern and the northern hemispheres
converge on a latitudinal band of highly convective clouds (cumulonimbus),
sometimes referred to as the Intertropical Convergence Zone (ITCZ) (Petterssen,
1956). The ITCZ follows the motion of the sun (Hess, 1956).

The ITCZ represents convergence of the trade winds of both hemispheres
at surface levels and a consequent divergence of air mass at the upper levels
of the atmosphere. Convergence of air mass in the lower layers of the
atmosphere is a clear indication of precipitation. Because the monthly
maximum precipitation is recorded at the same latitude during similar
months all across Peninsular Malaysia, we strongly feel that the double
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monthly maximum of precipitation accurately represents the location of the
ITCZ.

To better understand the behaviour of the ITCZ, it is convenient to consider
the earth to be in a fixed position. The passage of the ITCZ at the equator is
registered, roughly, in SeptemberIOctober and in MarchiApril, respectively.
The sun reaches the earths' northernmost (southernmost) position in June
(December).

The aim of this investigation was to better understand the monthly
distribution of precipitation in Peninsular Malaysia as no such study has ever
been carried out. For this purpose, monthly records of precipitation of 22
meteorological stations were analysed.

DATA

The monthly preCipItation of Ipoh, Cameron Highlands, Kuala Lumpur,
Malacca, Temerloh, Batu Embun, Penang, Alor Setar, Chuping, Kuala
Terengganu, Kota Bharu, Mersing, Kuantan, Langkawi, Setiawan, Petaling
Jaya, Universiti Malaya, Kluang, Johor Bahru, Muadzam Shah, Pusat Kaji Ikli
(KT) , and Kuala Krai were obtained from the Monthly Summary ofMeteorological
Observations, published by the Malaysian Meteorological Service. The location
of the rainfall stations as well as the years of monthly records of rainfall are
given in Fig 1.

RESULTS AND DISCUSSION

Considering a fixed earth, the sun is in the southern hemisphere during
January and thus the ITCZ is in its southernmost position. As a consequence of
this, maximum rainfall is recorded in the southern half of Peninsular Malaysia.
Conversely, minimum precipitation is registered in the northern half of
Peninsular Malaysia (Fig. 2).

Due to the influence of the E monsoon winds, higher values of precipitation
are recorded on the east coast of Peninsular Malaysia, than at similar stations
on the west coast (Fig. 2). Air mass, at the east coast, discharges its humidity as
it moves further inland.

Air mass in central Peninsular Malaysia is relatively dry because the air
mass discharges its humidity in the windward side of the Titiwangsa mountain
range.

The salient feature of February is that rainfall, in the southern half of
Peninsular Malaysia is lower than during January (Fig. 3) Therefore, the
passage of the ITCZ does not represent a significant factor during February.
Furthermore, a relatively dry air mass is registered in the northern half of
Peninsular Malaysia. As in January, higher values of precipitation are registered
on the winward side of the Titiwangsa mountain range (facing the Malacca
Strait) .
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Figure 1. Location oj precipitation stations being analyzed. The years oj records
of rainJall are indicated in parenthesis

Considering a fixed Earth, the Sun crosses the equator towards the nort~ern

hemisphere during March. As a consequence of this, the passage of the ITCZ
has a greater effect in the southern half of Peninsular Malaysia (Fig. 4).
Consequently, lower values of precipitation are registered in the northern half
of Peninsular Malaysia than in the southern half.

All stations on the west coast of Peninsular Malaysia register higher values
of precipitation during April than the stations on the east coast (Fig. 5). This
may be explained by the effect of the SW monsoon, which usually starts in the

PertanikaJ. Sci. & Techno!. Vol. 6 o. I, 1998 61



A.L. Camerlengo, Mohd. asir Saadon, Ahmad Shazli Aziz & Mohd. Rosni Othman

SOI.lTII elfiNA SEA

lao 1~.E

o

62

Fig. 2. Monthly distribution of precipitation (in mm.)
in Peninsular Malaysia for January
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Figure 3. Same as Figure 2, but for Felm.tary
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Fig. 5. Same as Figure 2, but for April
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last week of April. Relatively high values of rainfall, observed on both the east
and west coasts, may be explained by the sea breeze effect.

Higher values of precipitation are registered in the west coast, than the east
coast of Peninsular Malaysia during May (Fig. 6). This may be attributed to the
effect of the SW monsoon winds.

Higher values of rainfall are recorded in both the central and northern
parts of Peninsular Malaysia. (than on the west coast.) The higher values are
largely due to the northward motion of the ITez.

The sun is in its northernmost position during June. Therefore,
rainfall observed all across Peninsular Malaysia during this particular
month may not be attributed to the passage of the ITCZ. In spite of this,
no station has recorded a monthly value of rainfall lower than 100 mm
(Fig. 7). This may be explained by Peninsular Malaysia's location close to
the Equator. Local effects, such as: sea breeze and mountain winds
(anabatic winds) have greater influence in equatorial latitudes than in
any other latitudes. The relatively high value of rainfall observed in Kuantan
(203 mm) represents a local effect which should be investigated in greater
detail.

Precipitation, both in July, August and September is largely determined by
the SW monsoon winds (Fig. 8, 9 and 10). This is reflected in the recording of
maximum precipitation at all stations on the west coast. The high values of
precipitation registered at the east coast may be attributed to the sea breeze

Fig 6. Same as Figure 2, I7ut for May
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Fig 9. Same as Figure 2, but for August
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Fig. 10. Same as Figure 2, but for September
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effect. High values of precipitation observed in the northern half of Peninsular
Malaysia during September may be attributed to the equatorward motion of the
ITCZ (Fig. 10).

As October is a transitional month between monsoons, the higher values of
rainfall recorded at all stations of Peninsular Malaysia may be solely attributed
to the southward motion of the ITCZ (Fig. 11).

Higher values of precipitation are recorded in November on the east coast
of Peninsular Malaysia (Fig. 12). This effect may be explained by the E
monsoon winds. However, maximum values observed in both Kuala Terengganu
and Kota Bharu (as compared; for example, with Kuantan and Mersing) may
be explained by the southward passage of the ITCZ. Therefore, on the east
coast a clear distinction between both the effects of the E monsoon winds and
the passage of the ITCZ is possible.

Maximum values of rainfall on the east coast are registered in the southern
half of Peninsular Malaysia during December (Fig. 13). Both Mersing and
Kuantan have higher values of precipitation than either Kuala Terengganu or
Kota Bharu. Again, this may be explained by the southward motion of the
ITCZ. Conversely, minimum values of precipitation are registered in the
northern part of the west coast.

On an annual basis, relatively high values of rainfall are registered all across
Peninsular Malaysia (Fig. 14).
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Fig 11. Same as Figure 2, but Jor October
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Fig 14. Annual distribution oj precipitation (in mm.)
along Peninsular Malaysia

CONCLUSION

The primary influence (in the total amount of precipitation) is given by the
double passage of the ITCZ. The secondary influence is given by the effects of
both the E and the SW monsoons. The fact that the influence of the E
monsoon is greater than the SW monsoon may be attributed to:
a. E monsoon winds are stronger than SW monsoon winds (Morgan and

Valencia 1983: Taira et at. 1996).
b. The South China Sea is deeper than the Strait of Malacca. Therefore, the

humidity of the air mass moving further inland is greater on the east coast
than on the west coast of Peninsular Malaysia.

c. SW monsoon winds play no significant role in the rainfall distribution of
Peninsular Malaysia's east coast.

ACKNOWLEDGMENTS

This study was supported by Universiti Pertanian Malaysia. The authors gratefully
acknowledge this support. Our thanks are also due to the Malaysian
Meteorological Service for providing us with the necessary data to carry out this
investigation.

PertanikaJ. Sci. & Techno!. Vo!. 6 No.1, 1998 69



A.L. Camerlengo, Mohd. Nasir Saadon, Ahmad Shazli Aziz & Mohd. Rosni Othman

REFERENCES

G-\.\IERLE:-:GO, A., M. HISHA.\1 R., and M. ASIR S.1996. On the passage of the intertropical
Convergence Zone in Peninsular Malaysia. Submitted for publication to the
Malaysian Joumal of Physics, 17(4), 155-161.

HESS,. 1959. Introduction to Theoretical Meteorology. New York. Holt Rinehart
Winston.

Malaysian Meteorological Service. Monthly Summmy of Meteorological Obseroations. Issued
under the authority of the Director General, Malaysian Meteorological Seroice, PetalingJaya,
Malaysia.

MORGA;", J.R. and MJ. VALENCIA. 1983. The natural environmental setting. In Atlas for
Marine Policy in Southeast Asian Seas,].R. MORGA." and MJ. Valencia p. 4-17. Berkeley:
University of California Press.

NASIR, M.S. and A.L. CAMERLENGO. 1996. Response of the ocean mixed layer off
Kuala Terengganu due to the NE and SW monsoons. GEOACTA, 22, 122-133.

ASIR, M.S. and M.M. Marghany. 1996. On the surface circulation off Kuala
Terengganu in the transitional period between the northeast and southwest
monsoons. Pertanikaj. Sci & Technol. 4: 141-148.

NEcco. 1980. Curso de Dinamica y Cinematica de la Atmosfera. Buenos Aires: Eudeba.

PETTERSSE:-:. 1956. Weather Analysis and Forecasting. ew York: McGraw Hill.

TAIRA, K., M, ASIR., S. KITAGAWA and T. YA.'(AGI. 1996: Observation of temperature and
velocity in the coastal waters off Kuala Terengganu, Malaysia. Joumal of
Oceanography. 52: 251-257.

70 PertanikaJ. Sci. & Technol. Vol. 6 0.1,1998


