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Abstract A monthly hydrological survey was conducted between September 1999 and September
2000 in the Terengganu River Estuary situated on the east coast of Peninsular Malaysia. A total
number of 14 sampling stations were established in this survey. Six parameters including depth,
temperature, salinity, conductivity, dissolved oxygen, and pH were determined at each station from
0.5 meter depth below the sea surface towards the bottom water by using a multi-parameter probe
(Data Sonda 3). The results reveal that Terengganu River estuary during the Northeast Monsoon
(NE) season (between November and March) receives a very heavy load of monsoon rains. At this
period, the estuary becomes a freshwater system, with low pH (about 5), low temperature (about
26°C) and high dissolved oxygen (>7 mg/L). No seawater intrusion from the South China Sea into
the estuary is observed during this period. When the seasons move toward Inter-monsoon and SW
Monsoon seasons, the estuary experiences the dry season. During the dry season, warmer, oxygen
rich, and alkaline South China Sea seawater are found in the estuary. This estuary becomes a
typical brackish water body during this dry period with temperature ranging between 27-28°C, DO
5-7 mg L and pH 7-8.

KEYWORDS: Hydrology, Monsoons, Terengganu Estuary, South China Sea.

Introduction

The fluxes of nutrients, pollutants, and fresh water from continent of east coast Peninsular Malaysia
to South China Sea is generally unknown (Law, 2000; Smith & Dupra, 2000; Morton and
Blackmore, 2001). Terengganu River Estuary situated in the east coast of Peninsular Malaysia is a
unique estuarine system because of the heavy load of freshwater enters into this estuary during the
Northeast Monsoon season. This estuarine system becomes a freshwater regime during the
Northeast Monsoon season occurring between November and March. This will cause a great effect
on the physical, chemical and biological characteristics, biogeochemical and sedimentation
processes in the estuary. The total area of Terengganu River Estuary is about 8 km?” with maximum
depth of 6 meters and average depth of four meters. There are two monsoon seasons in Peninsular
Malaysia. The Northeast Monsoon (NE) Occurs between November and March and the Southwest
Monsoon (SW) occurs between May and September. In between them are the Inter-monsoon
seasons which occur in April and October respectively (Zelina, et al., 2000). Strong monsoon winds
blowing from the South China Sea towards the mainland of Peninsular Malaysia, will bring along
heavy rains, turbulent winds and extremely strong water current in this area ( Nasir e. al.; 1997,
Maged et al.,1997). The highest rainfall recorded in this area is 155 mm per day™ with an average
value of 21 mm day™. During the peak of the monsoon, no seawater incursion will be found in the
Terengganu River Estuary due to the heavy monsoon rainwater rushed towards the South China Sea
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from the estuary. This study was undertaken to study the hydrological properties of the estuary
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during the NE monsoon and inter-monsoon seasons and SW monsoon over a period of one year
from September 1999 to September 2000.

Material and methods

A total number of 14 sampling stations were established in this survey. The locations of the stations
are shown in Figure 1. Stations 1 to 5 were located in the riverine system, stations 6 to 12 were in
the estuary, and stations 13 and 14 were situated in the coastal water off the river mouth. Eleven
surveys were carried out monthly between September 1999 and September 2000. Six parameters
including depth, temperature, salinity, conductivity, dissolved oxygen, and pH were determined at
each station from 0.5 meter depth towards the bottom water using a multi-parameter probe (Data
Sonda 3). Depth profile of the estuary was determined with the Echo Sounder (FURUNO FE-6300)
installed in the KUSTEM research vessel UNIPUTRA III (30 gross tonnage) employed for this
study. The depth profiles of salinity, pH, and DO are presented in Figure 2, 3, and 4 respectively.
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Figure 1. Sampling stations

Results and Discussion
Seasonal fluctuation of salinity in the estuary

The Terengganu River Estuary discharges its water containing a high load of sewage effluent into
the South China Sea (Jong, et al., 2003). During the NE monsoon season, the sea condition is
usually rough (Nasir ef al., 1997; Maged et al., 1997). High tidal current coupled with strong waves
in the sea during the NE monsoon season will prevent all fishing and recreation activities in this
area. During this NE monsoon period, east coast of Peninsular Malaysia receives a very heavy
monsoon rains. The tremendous amount of rain enters the coastal water through the rivers and the
vicinity of the estuary will probably block the intrusion of seawater into the estuary. Figure 2 shows
the depth profiles of salinity at all sampling stations between November 1999 and January 2000
during the NE monsoon, the Inter-monsoon and the SW monsoon seasons. The salinity distribution

v

Journal of Sustain. Sci & Mngt., 2006 Vol. 1(1): 32-39






