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ABSTRACT 

 
Nitrogen (N) and phosphorus (P) from non-point sources represent the key 

component to impact water quality in river basin leading to eutrophication.  The quantification of 
pollution removed by surface runoff from the catchment cannot be directly measured.  The 
objective of this research was to study runoff potential and evaluate geo-spatial distribution 
pattern of nitrogen and phosphorus in Songkhla Lake (SKL) catchment.  The catchment covers an 
area of 7,425 km2, mostly (5,660 km2) being utilized by agricultural activities.  Two hundred and 
twelve composite topsoil samples were taken from selected stations by mean of spatial patterns in 
relation to landform and land-use with a sampling density of 1 composite sample per 4 km2

 

(N=212) using Geographical Information System (GIS). The results revealed acidic 
characteristics of the catchment soils except shrimp farm area (average pH = 5.3±0.7).  Average 
OM content was 1.4±0.8 %.   Average concentrations (Min-Max) of nitrate-N ammonia-N and 
total inorganic-N were 2.4±4.5 (ND-36.01), 30.8±34.4 (1.2-197.6) and 35.1±39.1 (1.3-401.2)  
mg-N/kg, respectively. Average available P was 20.1±38.4 (1.2-262.4) mg-P/kg.   In general, the 
lacustrine plain had low pH, high N and high P.  Nitrogen concentrations increased significantly 
with an increasing of organic matter (OM) percentage.  Accumulation of OM and N increased 
with an increasing of fine grain particles content.  According to land-use types, high OM was 
found in topsoil samples taken from paddy field (1.6±0.8%), forest (1.6±1.0%), mixed orchard 
(1.4±0.7%), para plantation (1.3±1.1%) and wetland (1.1±1.1%).  High N usually found in forest, 
paddy field, mixed orchard, para plantation and wetland.  Significant differences in nitrogen for 
soil were detected among the landform types at the confidence level of 95%.  The differences in 
available-P content were statistically significant among the land uses and landform at the 
confidence level of 95%.  Available-P contents in soils increased significantly with an increasing 
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of pH, except in other and palm plantation areas.  Extremely high available P was detected the 
areas of palm plantation in alluvial plain; shrimp farm in former tidal flat; and mixed orchard in 
lacustrine plain and erosional surface.   In this study, GIS were used to delineate nitrogen runoff 
potential in Songkhla Lake catchments. It was found that 173, 1021, 527, 3321 and 2005 km2 of 
the Songkhla|s land area respectively faced very severe, severe, moderate, slight and very slight 
nitrogen runoff potential. Further analysis revealed that 70, 321, 1206, 4276 and 1178 km2 of land 
area respectively were subject to very severe, severe, moderate, slight and very slight phosphorus 
runoff potential. 


