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ABSTRACT

Dissolved oxygen and suspended sediment are the most important parameters used to assess the water quality of the river. The
concern of freshwater pollution problems in Malaysia since the past few decades has resulted in the importance of monitoring
dissolved oxygen concentration as a barometer for river health. This study attempted to identify the spatial and temporal
distribution of dissolved oxygen and suspended sediment in the Kelantan River Basin, Peninsular Malaysia. Water samples were
collected during dry and wet seasons at three sampling stations along the Kelantan River in 2005, 2006, 2010, 2011, 2017, and
2018. Results showed that the dissolved oxygen in 2005 has ranged between 6.8 and 8.4 mg/L during the dry season, and there
was a slight reduction of DO concentration during the wet season with a concentration between 6.3 and 7.8 mg/L. Continuous
declination of DO concentrations was recorded along the Kelantan River from the year 2005 to the year 2018. The decrease of
DO concentrations was linear to the increase of suspended sediment concentration. Increasing land use activities for agriculture,
mining, and forest harvesting have attributed to the water pollutions in Kelantan River, Malaysia, due to the increase of suspended
sediment concentration, which brings the pollutants.
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along the Kelantan River Basin, Peninsular Malaysia. The
monitoring program of river’s dissolved oxygen and
suspended sediment is becoming compulsory in order to
protect the valuable freshwater resources.

1. INTRODUCTION

Dissolved oxygen is the most important parameter in
assessing the water quality for freshwater because it is a key
factor for aquatic life [1-3]. The changes of dissolved oxygen
concentration in the freshwater can affect the biological and
chemical processes in the water body [4]. In addition,

2. MATERIAL AND METHOD

suspended sediment is also one of the water quality
parameters based on National Water Quality Standard
(NWQS) and this parameter is highly recommended to be
considered by US APA [5]. It is because suspended sediment
can transport and bring the pollutants in aquatic environment
[5-7].

Previous studies done by researches in Malaysia have
demonstrated that several rivers in Malaysia have been
contaminated with pollutions conveying from industrial and
domestic wastes as well as agricultural and land use runoff
along the river [8-11]. The issues of freshwater pollutions in
Malaysia since the past few decades have caused the great
concern related to the future scarcity of clean freshwater and
therefore it makes the importance of monitoring dissolved
oxygen concentration as a barometer for river health [12-16].

This study attempted to present the spatial and temporal
distribution of dissolved oxygen and suspended sediment

2.1. Location of the Study and the Water Sampling

The study area was located in the Kelantan River Basin,
Malaysia. The water sampling was recorded from three
sampling stations/points. Fig. 1 shows the location of the
study area and water sampling stations while Table I presents
the coordinate of the water sampling stations.

Table I. Coordinate of Water Sampling Stations

Stations Coordinate
K1 E 102°11°43.2” N 5°32°04.1”
K2 E 102° 09’ 56.4” N 5°46”45.3”
K3 E 102° 14’ 42.0” N 6°10° 19.3”
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Fig. 1. Description of the study area and location of sampling stations

2.2. Water Sampling Analyses

In this study, three water samples were collected from each
sampling station during the dry season (August 2005, August
2010 and August 2017) and wet season (January 2006,
January 2011 and January 2018). Dissolved oxygen (DO)
concentrations were recorded directly in situ by using a YSI
meter while TSS were examined in the laboratory according
to the APHA method. About 100 ml of each water sample was
filtered through filter paper and then, the filter paper was
further dried at 105°C in an oven. Finally, the dried filter paper
was weighted. The TSS concentration was determined by
subtracting the weight of dried filter paper containing
suspended sediment with clean dried filter paper.

3. RESULT AND DISCUSSION

Fig. 2 and Fig. 3 present the distributions of dissolved
oxygen and suspended sediments from three water sampling
stations between year 2005 and 2018. The presented values of
the dissolved oxygen and suspended sediment concentration
per each sampling station was the mean values obtained from
three water samplings.
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Fig. 2. Distribution of dissolved oxigen between 2005 and 2018, (a) during
dry season, (b) during wet season
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Fig. 3. Distribution of suspended sediment between 2005 and 2018, (a)
during dry season, (b) during wet season
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Results showed that the concentration of dissolved oxygen
in the year 2005 was ranged between 7.8 and 8.4 mg/L during
the dry season, and there was a slight reduction of dissolved
oxygen concentration during the wet season with a
concentration between 6.8 and 8 mg/L in 2006 (Fig. 2). In
2010, there was addition of new factories and agricultural
activities (oil palm, paddy etc.) around Temangan, Machang
and Kota Bahru at the Kelantan state which was possible
conveying the sewage water and runoff to the Kelantan River
at sampling stations K2 and K3. Based on Figure 2,
concentration of dissolved oxygen was much reduced at K2
and K3 stations in 2010 approximately become 7.2 mg/L
during the dry season and between 6.5 and 6.8 mg/L during
the wet season.

In addition, more factories and agricultural activities
(especially oil palm) as well as forest harvesting were
recorded after 2013, especially in 2017 around Kuala Krai
area at the Kelantan state which was possible conveying the
runoff to the Kelantan River particularly at sampling stations
K1. Table II presents the changes of agricultural activities
between 2005 and 2017 [9, 18, 19], while Fig. 4 presents the
land use changes before 2005 and after 2013 [9, 17].

Table II. Agricultural Activities In Kelantan State and The
Comparison of DO / TSS Concentrations Between 2005 and

2017
Year Airci:i‘v’::;r:l DO (mg/L) TSS (mg/L)
2005 10.43 % 7884 6-18
2009 12.69 % 65-72 34-148
>2013 20.67 % 6166 171-325

Sources for agricultural activities: DOE Malaysia (2005, 2009, 2013)

Overall, results demonstrated that the lower concentration
of dissolved oxygen was recorded in 2017 and 2018 compared
to 2005, 2006, 2010 and 2011. The lowest concentration of
dissolved oxygen was recorded during the wet season at the
year 2018 (approximately about 6.1 to 6.3 mg/L).

Besides, results also showed that the concentration of
suspended sediments in 2005 has ranged between 5.6 and
13.57 mg/L during the dry season, while the higher
concentrations of suspended sediments were recorded during
the wet season at 2006 with approximately about 11 to 18
mg/L (Fig. 3). In 2010 and 2011, TSS concentrations ranged
from 34 to 112 mg/L during dry season and from 73 to 148
mg/L during wet season. The continuous increase in TSS
concentrations were recorded from 2005 to 2018 while the
highest concentration of suspended sediments was found
during the wet season at 2018 which was approximately about
214 to 325 mg/L.

Fig. 4.
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Based on Fig. 2 and Fig. 3, continuous declination of
dissolved oxygen concentrations was recorded along the
Kelantan River Basin from 2005 to 2018 while in contrast,
continuous increase of suspended sediment concentrations
were recorded along the Kelantan River Basin from 2005 to
2018. Increasing the number of factories and land use
activities for agriculture and forest harvesting have attributed
to the increasing of suspended sediment concentration and
declining of DO concentration in the Kelantan River.

4. CONCLUSION

Dissolved oxygen is the most important parameter used for
assessing the status of water quality in freshwater. In this
study, the results presented that there was a major declination
of dissolved oxygen concentrations in the Kelantan River
Basin, Peninsular Malaysia from 2005 to 2018 due to the
increase of land use activities in Kelantan State. The decrease
of dissolved oxygen concentrations was found to be linear
with the increase of suspended sediment concentration.
Therefore, the increase of land use activities such as for
agriculture, mining, and forest harvesting have attributed to
the water pollutions in Kelantan River Basin, Peninsular
Malaysia, due to the increase of suspended sediment
concentration, which brings the pollutants.
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