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ABSTRACT

This research aimed to study the effects of agricultural and forested land use types on
some water quality at the Lam Phachi sub-watershed. Eight water quality parameters were
collected and analyzed during both wet and dry periods in 2018 and were compared with the
surface water quality standard. Additionally, the water quality was determined by the Water
Quality Index (WQI). From the results, it was found that temperature, pH, DO, nitrate, and
phosphate content of the forested sub-watershed, agricultural sub-watershed and outlet of Lam
Phachi sub-watershed were at the surface water standard class 2 during both the wet and dry
periods. However, the Biochemical Oxygen Demand (BOD) of agricultural sub-watershed and total
coliform bacteria of the outlet were higher than the surface water standard during the wet period.
Moreover, the total suspended sediment in the agricultural sub-watershed and outlet, during the
wet period, was greater than the forested sub-watershed. Water quality assessment through the
water quality index (WQJI) indicated that water quality of the forested sub-watershed was at good
level during both the wet and dry periods, but the agricultural sub-watershed and outlet were
poor during the wet period and better during the dry period. It can be concluded that agricultural
land use in the Lam Phachi sub-watershed has affected the suspended sediment and BOD levels.
Hence, soil and water conservation measurement should be applied to reduce surface runoff and

soil erosion in the sub-watershed.
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Figure 1 Methodology used in the study
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Figure 2 Study site (a) Land use pattemn in the Lam Phachi Sub-watershed and (b) water sampling points.
Source: Modified from Land Development Department (2017).

Table 1 Methods for water quality analysis.

Water quality parameters (unit) Methods/analysis
Temperature (Celsius) Thermometer
pH pH Meter

Total Suspended Solids (mg/l)
Biochemical Oxygen Demand (mg/l)
Dissolved Oxygen (mg/\)
Nitrate-Nitrogen (mg/l)

N kRN e

Total Phosphorus (mg/l)
8. Total Coliform Bacteria (MPN/100 ml)

Dried at 103-105 °C
5 — Day BOD Test
DO Meter Method
Cadmium Reduction Method
Ascorbic acid Method

Multiple Tube Fermentation Technique

Source: APHA-AWWA-WEF (2012)
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Table 2 Water quality Index (WQI) scores used for the assessment of water quality.

WAQI scores WaQl levels Surface water quality standard types
91-100 Excellent 1

71-90 good 2

61-70 medium 3

31-60 poor

0-30 Very poor

Source: Pollution Control Department (2001B).
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Table 3 Water quality in the Lam Phachi Sub-watershed during the wet period and dry periods in 2019.

Water Water quality parameters
sampling period Temperature TSS pH DO BOD NO3z PO.* TCB
points (°0) (mg/V) (mg/)  (mg/)  (mg/l)  (mg/l) (MPN/100ml)
Forest wet 271.3 13.98 8.00 6.78 1.03 0.23 0.15 1,362
Sub- dry 25.6 9.89 7.64 7.83 0.64 0.14 0.08 600
watershed
Agricultural wet 28.7 97.02 7.90 6.67 3.55 0.88 0.33 3,017
Sub- dry 30.0 5.85 7.11 8.08 0.82 0.62 0.10 228
watershed
Outlet wet 29.2 138.67  7.85 6.43 1.01 0.61 0.32 29,500
dry 29.0 72.33 7.87 7.09 0.72 0.38 0.15 490
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Figure 3 Water quality in the Lam Phachi Sub-watershed during the wet period and dry periods in 2019.
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Table 4 Water quality index (WQI) assessment of the forested, agricultural sub watershed and

outlet of the Lam Phachi Sub-watershed during the wet and dry periods in 2019.

Water Parameters Water quality value Scores
sampling Wet period Dry period Wet period Dry period
points

Forest DO 6.78 7.83 93 99

Sub-watershed pH 8.00 7.64 92 95
SS 13.98 8.89 90 94
BOD 1.03 0.64 89 93
NO5 0.23 0.14 96 98
PO 0.15 0.08 69 82
WQlI score 78 87
WaQl level good good
surface water quality standard type 2 2

Agriculture DO 6.67 8.08 92 97

Sub-watershed pH 7.90 7.11 93 93
SS 97.02 8.85 34 95
BOD 3.55 0.82 65 91
NO5 0.88 0.62 87 91
PO 0.33 0.10 44 78
WQI score 47 83
WaQl level poor good
surface water quality standard type q 2

Outlet DO 6.43 7.09 90 96
pH 7.85 7.87 94 94
SS 138.67 72.33 21 43
BOD 1.01 0.72 89 92
NO3 0.61 0.38 91 94
POs> 0.32 0.15 45 69
WQI score 51 66
WaQl level poor medium
surface water quality standard type 4 3
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