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Taman Rimba Ilmu Tanah Bris (TRIBE) has been developed in 2020 at UniSZA, Besut Campus. TRIBE 
is one of the Green Campus projects which are Beach Ridges Interspersed with Swales (BRIS) soil forest.  
The purpose of this study is to determine the parameters of the water quality index in order to categorize 
the TRIBE's water quality index (WQI) classes. Sampling was carried out monthly throughout the monsoon 
and dry seasons (December 2021 until May 2022) at three stations using the in-situ sampling for 
temperature, pH, Ammonia Nitrogen and Dissolve Oxygen (DO) by using YSI Probe and ex-situ sampling 
for Total Suspended Solid (TSS), Biological Oxygen Demand (BOD) and Chemical Oxygen Demand 
(COD) based on APHA (2017) standard. Statistical analysis using two-way ANOVA with replication for all 
parameters was applied. The result shows there is no significant difference (P>0.05) in all parameters 
except for BOD. The Water Quality Index (WQI) for Station 1 and Station 2 are in Class III and Class II 
respectively during both monsoon and dry seasons. Meanwhile, during monsoon, Station 3 was classified 
in Class II and increased to Class I in dry season. Overall, TRIBE was rated as Class II, which is 
appropriate for recreational activities for all visitors and suitable for sensitive fish species. 
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INTRODUCTION 
        UniSZA Besut Campus has developed the 
Taman Rimba Ilmu Tanah Bris (TRIBE) starting 
from 2020 for its potential to be a knowledge center 
and will be beneficial for education. The word BRIS 
is an abbreviation for Beach Ridges Interspersed 
with Swales. TRIBE is one of the Green Campus 
projects which the focus is the development of the 
UniSZA Besut Campus. In the TRIBE UniSZA 

Besut Campus, the forest will involve the 
preservation and conservation of various tropical 
forest trees and other suitable trees such as 
Gelam, Senduduk, Meranti and Cucur Atap trees 
that can help to support the process of teaching 
and learning, research and heritage for future 
generations. TRIBE also was seen to be able to 
contribute to recreational activities as eco-tourism. 
According to Armanto et al. in 2013, sandy soils or 
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BRIS soils in Peninsular Malaysia are mostly found 
near the coastal area in Terengganu with area of 
67,582.61 ha, in Pahang around 36,017.17 ha, and 
in Kelantan about 17,806.20 ha. Many areas of 
BRIS soil have been converted to other land use 
changes as they are classified as unproductive soil 
for agriculture and being seen as a degraded or 
wasted land (Mohd Salim et al, 2013). In Malaysia, 
although the soils on BRIS are regarded as 
problematic lowland soils for agriculture as well as 
peat soils and acid sulfate soils, it is believed that 
fertilizer and manure input can overcome intrinsic 
soil infertility (Mohd Yusof et al, 2017). According 
to Azmi et al. in 2020, BRIS soil health, water 
holding capacity, and nutrient status can be 
increased with various types of amendments such 
as manure, organic matter, and compost. 
        The example of surface water bodies that are 
important sources of fresh water refer to the lakes, 
rivers, springs and others (Bhateria & Jain, 2016). 
The insufficiency in the surface water resources 
makes the people dependent on the groundwater 
for the regular water supply (Ganguly & Vasistha, 
2020). Physical, chemical, and biological 
characteristics, as well as their interactions, all 
have a significant impact on water quality in bodies 
of water (Elshemy & Meon, 2016). The Water 
Quality Index (WQI) is one such tool that might be 
used to analyze this complex data. The higher the 
index values the better quality of the water (Sobri 
et al., 2021). There may be uncertainty in 
parameter measurement or due to spatial 
distributions in the water body, which are often 
disregarded in conventional water quality indexes 
(Rana et al., 2017).  
        Malaysia is a tropical country that faced two 
types of monsoonal winds annually. On either side 
of Peninsular Malaysia, two separate monsoon 
systems affect weather differently (Rodgers, 2020). 
Heavy rain and stormy seas were brought by the 
northeast monsoon to the exposed coasts of 
southwestern Sarawak and northeastern Sabah, 
as well as flooding in the peninsula’s eastern 
regions (Ahmad, 2021).  

This is a preliminary study conducted as an 
attempted to assess the water quality in the TRIBE 
at UniSZA Besut Campus and to identify the Class 
for water quality in the TRIBE at UniSZA Besut 
Campus based on the National Water Quality 
Standard (NWQS) provided by the Department of 
Environment (DOE).  
  
MATERIALS AND METHODS 
Study Area 
The study was conducted at the water bodies in 

Taman Rimba Ilmu Tanah Bris (TRIBE) at UniSZA 
Besut Campus for two seasons, the monsoon and 
dry season. Water samples are collected from 
three sampling stations monthly starting from 
December 2021 to May 2022 at the TRIBE water 
bodies that lies between longitude of E 102° 
63.125’ to E 102° 63.376’ and latitude of N 05° 
75.945’ E to N 05° 77.068’ E (Figure 1). TRIBE was 
developed by maintaining their natural surrounding 
as an area that was assumed to be beneficial for 
students and community. In order to conserve and 
preserve the nature in the TRIBE, there is no 
disturbance from the humans’ activities which 
make it free from any types of pollution or 
anthropogenic activities. 
 
Water Sampling 
Water samples were collected by using two types 
of sampling, in-situ and ex-situ water sampling 
monthly in the morning. The data for six water 
quality parameters include of temperature, pH, 
dissolved oxygen (DO), total dissolved solid (TDS) 
and Ammoniacal Nitrogen (AN) were obtained by 
using the Probe YSI Handheld Multiparameter for 
in-situ sampling. The data for total suspended solid 
(TSS), Biochemical Oxygen Demand (BOD) and 
Chemical Oxygen Demand (COD) were obtained 
by using the ex-situ sampling (Yaakub N. et al 
2017). All the methods used in the water sampling 
were referred to APHA and HACH standard. The 
WQI was calculated by using six important water 
quality parameters which is the dissolved oxygen 
(DO), biochemical oxygen demand (BOD), 
chemical oxygen demand (COD), ammonia 
nitrogen (AN), pH and total suspended solid (TSS).  
(Yaakub N. et al 2017, Amneera et al., 2013). 

 

 
 

Figure 1. The Location of sampling stations at   
TRIBE UniSZA Besut Campus 
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Statistical Analysis 
Two-way analysis of variance (ANOVA) with 
replication was used to determine the significant 
differences in the data recorded for water 
parameters. In this analysis, the probability, P<0.05 
are considered as capable of showing significant 
differences. 
 
RESULTS  

The data obtained from this study, particularly 
for (list of data collected) were representing in the 
form of graph bar with the standard error, as shown 
in Figure 2 until Figure 9 Figure. (2-9). WQI in all 
three stations during monsoon and dry season was 
shown in Table 1.  

 
 

 

Figure 2. Temperature at different stations during 
monsoon and dry season.  

 

 

Figure 3. pH value at different stations during 
monsoon and dry season. 

 

 

Figure 4. DO at different stations during monsoon 
and dry season.  

 

Figure 5. TDS at different stations during 
monsoon and dry season.  

 

 

Figure 6. AN at different stations during monsoon 
and dry season.  
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Figure 7. TSS at different stations during 
monsoon and dry season.  

 

Figure 8. COD at different stations monsoon and 
dry season. 

 

 

Figure 9. BOD at different stations monsoon and 
dry season.  

 
 
 
 

 
     DISCUSSION 

Water temperatures are important in 
influencing the chemical, biochemical and 
biological characteristics of water (Manjare, 2010). 
Water samplings for all seasons were conducted in 
the morning since there are less to no interruption 
happened yet that could affect the water quality 
during data collection. During monsoon and dry 
season, the differences between the bars are not 
significant for all three stations during both 
monsoon and dry season (Figure 2). For S1, the 
average temperature obtained is 27.63 ± 1.14 °C 
for monsoon and 26.97 ± 0.03 °C for dry season. 
For S2, the average temperature obtained is 26.5 
± 0.52°C for monsoon and 27.7 ± 0.80 °C for dry 
season. For S3, the average temperature obtained 
is 28.11 ± 0.84°C for monsoon and 27.47 ± 0.07 °C 
for dry season.  Analysis from the ANOVA also 
shown that the P>0.05, P=0.95, which indicated 
that there are no significant differences between 
stations in two season. Surface and groundwater 
are subjected to forces that promote mixing and 
homogeneity in their natural state, however, it is not 
sufficient proof to assume that a water body is 
mixing well that no attention to sampling technique 
is required (Rainwater & Thatcher, 1960). 

The pH value is important to conveyed 
whether the water quality collected are acidic, basic 
or neutral. For pH value between 0-14, the higher 
the value will indicate basic conditions while low 
than seven will indicate acidic conditions (Sobri 
et.al., 2021, ). Based on the data collected (Figure 
3), the value for the pH did not show notable 
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Table 1. WQI in 3 stations during 
monsoon and dry sea 
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differences in three stations for both seasons. The 
average pH obtained at S1 is 6.71 ± 0.29 for 
monsoon and 7.34 ± 0.14 for dry season. At S2, the 
pH obtained is 6.76 ± 0.31 for monsoon and 7.12 ± 
0.72 for dry while for S3, the pH obtained is 7.12 ± 
0.17 and 7.04 ± 0.05 for both monsoon and dry 
season, respectively. The analysis using the 
ANOVA also shows that there are no significant 
differences between all stations during monsoon 
and dry season (P>0.05, P=0.32). Based on the 
data obtained in this study, the pH for water body 
in TRIBE are almost neutral for both seasons. 
According to the NWQS classification, all the 
station had pH value in the category A where the 
value for the pH ranging from 6.5-8.5. According to 
Amić & Tadić (2018), pH has big influences on 
water quality status since certain pH values will 
create an unfavourable condition for the living 
organisms and influence processes in the water, 
including biological and chemical. 

Hakim et al. (2017) had elucidated DO as the 
most important parameter in water quality 
assessment as it involved biological processes in 
the water plus the aquatic organisms and bacteria. 
Not only      have that, based on the DO value, the 
level of pollution in certain water body can be 
identified immediately. Comprehensively, oxygen 
generally becomes dissolved in surface waters due 
to the diffusion from the atmosphere and aquatic-
plant photosynthesis (Al-Badali et.al., 2013). The 
data recorded for DO level in this study as in Figure 
4 shows no significant different based on the P 
value obtained from the ANOVA (P>0.05, P=0.61). 
The value of 4.24 ± 0.34mg/L and 3.61 ± 0.78mg/L 
were obtained for monsoon and dry season, 
respectively in S1 while for S2, the DO level of 5.57 
± 0.11mg/L for monsoon and 5.36 ± 1.59mg/L for 
dry season has been recorded. S3 shows the 
highest DO level recorded compared to the other 
two stations with value of 7.29 ± 0.03mg/L and 9.08 
± 0.20mg/L for monsoon and dry season has been 
recorded. In this study, the S1 had the lowest DO 
value and there are limited amount of organism can 
be observed in the water body compared to other 
two stations. Overall, according to Al-Badaii et.al. 
(2013) stated that the DO is consumed by the 
degradation of organic matter in water. This might 
be the reason for the S1 in the TRIBE to have 
lowest DO in this study since there are a lot of 
leaves fell directly into the water body and thus 
consuming the DO to degrade it compared to S2 
and S3 that located in more opened space. 

According to Sobri et.al. (2021), TDS is a 
measure for the amount of solids dissolved in water 
whether natural or anthropogenic, mainly 

composed of inorganic with minor organic 
constituents. Based on the data recorded in this 
study, during monsoon the TDS value recorded are 
88.81 ± 22.90mg/L and for dry season the value 
recorded are 91.4 ± 19.35mg/L at S1. For S2, the 
TDS recorded in monsoon is 41.34 ± 1.43mg/L and 
30.98 ± 14.17mg/L for dry season while for S3, the 
TDS value obtained are 45.14 ± 9.35mg/L for 
monsoon and 53.52 ± 2.25mg/L for dry season. 
ANOVA for TDS also shows that there is no 
significant difference between station during both 
monsoon and dry season based on the P-value 
(P>0.05, P=0.99). Although there is no significant 
difference between all stations in both seasons, 
based on Figure 5, S1 had showed the highest 
TDS value compared to the other two stations. The 
study area for S1 were surrounded and fully 
covered by the trees compared to the S2 and S3 
might be the reason for the data collected as 
explained in previous section. High TDS 
concentration in the water body is stipulated to the 
presence of extreme anthropogenic activities along 
the river course and runoff with high suspended 
matter (WHO, 2001). 

The Ammonia Nitrogen value is one of the 
four element that play important role in the Nitrogen 
cycle. Although it is not harmful in small quantity, 
according to APHA in 2017, it can be dangerous to 
aquatic wildlife when it exceeds a certain level. In 
this study, the average AN value obtain at S1 
during monsoon is 0.07 ± 0.03mg/L and 0.04 ± 
0.00mg/L for dry season. While for S2 and S3, the 
data recorded is 0.07 ± 0.06mg/L and 0 ± 0.00mg/L 
for monsoon and 0.01 ± 0.01mg/L and 0 ± 
0.00mg/L for dry season respectively. Although the 
Figure 6 shows high difference between the plotted 
bar chart for all station, the analysis from the 
ANOVA indicated that there is no significant 
difference between S1, S2 and S3 during both 
season since the P-value obtained are higher than 
0.05 where the P-value obtained is 0.24. 

Based on APHA description in 2017, TSS can 
be reported as large removable particles through a 
filtration process mostly made up of organic 
materials. As per description, the data for TSS are 
recorded after the filtration process of TRIBE water 
sample in three stations for both season (Figure 7). 
Based on the data collected, the value for the TSS 
did not show remarkable differences in three 
stations for both seasons as indicated by the 
ANOVA (P>0.05, P=0.09). The average TSS 
obtained at S1 is 220.68 ± 128.11mg/L for 
monsoon and 67.00 ± 28.99mg/L for dry season. 
At S2, the TSS obtained is 129.33 ± 59.52 mg/L for 
monsoon and 50.00 ± 23.58 mg/L for dry while for 
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S3, the TSS obtained is 77.33 ± 17.33mg/L and 
37.00 ± 10.40mg/L for both monsoon and dry 
season respectively. Although the data obtained 
did not show significant difference, the previous 
study conducted by Kamarudin et. Al. (2017) and 
Ngabirono et.al. in 2016 stated that the reading of 
TSS in wet season recorded are higher compared 
to the dry season. This statement is compatible 
based on the Figure 7 that show the monsoon had 
higher reading recorded compare to dry season. 

Chemical oxygen demand (COD) is a method 
to measure involving organics materials whether it 
is biodegradable or not (Omer, 2019). Contradicted 
with DO, when the amount of COD is high, the 
amount of DO will be low (Ibrahim et.al., 2021). The 
data recorded for COD level in this study as in 
Figure 8 shows there are no significant different 
based on the P value obtained from the ANOVA 
(P>0.05, P=0.57). The value of 25 ± 3.06mg/L and 
21.67 ± 2.60mg/L were obtained for monsoon and 
dry season respectively in S1 while for S2, the 
COD value of 17 ± 7.00mg/L for monsoon and 
18.33 ± 5.21mg/L for dry season has been 
recorded. S3 shows the lowest COD recorded 
compared to the other two station with value of 
14.33 ± 7.69mg/L and 8.67 ± 4.41mg/L for 
monsoon and dry season has been recorded. 
Maria et al. (2001) described that high reading of 
COD was likely caused by the water runoff mixed 
with pollutants that will enhance microbial activities 
in the water. This also might be the reason for the 
high COD value in monsoon season compared to 
the dry season as shown by the Figure 8. 

According to Mckenzie (2003) BOD is the 
amount of oxygen that were consumed by the 
bacteria or other organisms when they go through 
the aerobic condition at specific temperature to 
degraded organic matters. Based on the data 
collected (Figure 9) and analysis using the ANOVA, 
the value for the BOD has shown significant 
differences in three stations for both seasons 
(P<0.05, P=0.05). The average BOD obtained at 
S1is 0.29 ± 0.04mg/L for monsoon and 0.29 ± 
0.01mg/L for dry season. At S2, the BOD obtained 
is 0.47 ± 0.12mg/L for monsoon and 0.24 ± 
0.01mg/L for dry while for S3, the BOD obtained is 
0.38 ± 0.10mg/L and 0.26 ± 0.01mg/L for both 
monsoon and dry season respectively. The BOD 
concentration increased continuously due to 
natural plant decaying process and other factors 
that increase the total nutrient in water bodies such 
as fertilizer, construction effluent, animal farm, and 
septic system (Al-Sabahi, 2007). 

The data for WQI in the TRIBE are data are 
very necessary to make sure that appropriate 

approach could be done while minimize the risk of 
pollution for both the researchers and the TRIBE 
ecosystem itself. In this study, the WQI for Station 
1 and Station 2 are in Class III and Class II 
respectively during both monsoon and dry season. 
This indicate that the water body in Station I 
required extensive treatment but still suitable for 
livestock drinking while the water body in Station 2 
only required conventional treatment and the water 
are suitable for sensitive aquatic species. During 
monsoon, Station 3 is in Class II and improved to 
Class I in dry season based on the data obtained. 
The water bodies in Station 3 practically no need 
any treatment during the dry season. 

To obtain more accurate understanding on 
the data collected in this study, we also had made 
a comparison with previous studies that had almost 
identical characteristics with this study area. The 
major characteristics chosen for comparison are 
the east coast of Peninsular Malaysia (Kelantan, 
Terengganu and Pahang) study area that located 
near the sea (downstream) or the estuary and the 
lake. Previous study with a study area in the 
downstream were chosen since the study area for 
this study are located near the sea and the lake 
were choosing since this study area are identical 
with lake where it not connected with any open 
waters or rivers. 

The concentration of DO collect in this study 
shows a slightly decrease during monsoon 
compared to the dry season vice-versa with the 
concentration of BOD, COD, AN and TSS. Fitri 
et.al. (2020) had indicate that the rise of TSS, BOD, 
COD and AN had reduced the concentration of DO.  
In this study, the result obtained shows that the 
water bodies in all three stations are in poorer state 
during monsoon compare to dry season based on 
the value obtain for WQI. The result obtained was 
in line with the results found by Fitri et.al. (2020), 
Laila & Gasim (2018), Yaakub et al. (2017) and 
Sujaul Islam et.al. (2012). 

According to Sujaul et.al. in 2012, the Chini 
Lake, Pahang shows that the water quality trends 
clearly showed that most of the water quality 
parameters were slightly different in the wet season 
than in the dry season. Although there is no change 
in Class for S1 and S2 during both monsoon and 
dry season in TRIBE, the WQI result show higher 
Sub-index value in dry season compared to 
monsoon. High precipitation during wet season can 
cause changes to the river water quality condition 
through reverse flow of flood or sea water (Laila & 
Gasim, 2018). 
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Table 3. Water sampling comparison in current 

study and previous studies 

CURRENT STUDY 

 Monsoon Dry 

S1 Class III (75.88) Class III (76.44) 

S2 Class II (82.65) Class II (85.80) 

S3 Class II (90.32) Class I (94.23) 

PREVIOUS STUDY 

 Monsoon Dry 

Fitri et. al. , 2020 
(Kelantan) 

Class IV (46.32) Class IV (50.97) 

Laila & Gasim, 2018 
(Terengganu) 

Class III & V (70 
& 24) 

Class II (91) 

Sujaul Islam et. 
al. , 2012 
(Pahang) 

Class II (73.84) Class I (93.68) 

CONCLUSION 
As a conclusion, The WQI for Station 1 and 

Station 2 are in Class III and Class II respectively 
during both monsoons. Meanwhile, during 
monsoon, Station 3 are in Class II and increased to 
Class I in dry season. Overall, TRIBE was 
classified in Class II that suitable to serve as the 
recreational activities and suitable for sensitive fish 
species. 
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