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The study of sediment quantity of Pakphanang Basin
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Abstract

Physical features and human activities are mainly causes of weathering and erosion of
Pakpahnang basin. Rain is one major factor of soil weathering and erosion. Soil from erosion will be
transported from up streams down to main rivers and finally to Pakphanang bay. Human activities are
accelerated factors particularly from land uses. Sediments from erosion will affect animal habitats, living
condition and surviving of natural aquatic animals which are main food for Pakphanang communities and
direct affect to quantity and quality of water consumption in the same time.

This study applies geographic information system to determine the quantity of sediment deposits
in Pakphanang basin with mathematic model and field sample collection. Universal Soil Loss Equation
(USLE) and Unit Stream Power-based Erosion Deposition (USPED) model are applied in this study to
determine potentiality of erosion and consequently the location of sediment deposition from erosion. A set
of ArcGIS program and ERDAS are used in processing, and measure sediment quantity, river width, river
depth, cross section area of the river including volume of water flow in branch streams and main rivers.

From the evaluation of soil loss by using USLE and USPED model at Pakphanang basin
indicated that the erosion evaluated from USLE equation shows the severe erosion (over 20 ton/rai/year)
covered 153.704 km’, very strong erosion (15-20 ton/rai/year) covered 40.70 km’, strong erosion (5-15
rai/ton/year) covered 278.20 km2, moderate erosion (2-5 ton/rai/year) covered 320.14 kmz, slightly erosion
(0-2 ton/rai/year) covered 3,201.22 km®. And, the study of soil erosion and deposition of sediments from
USPED model evaluation indicated the weathering and erosion covered 3,147.15 km’ and sediment
deposition covered 1,078.38 km®, The soil loss as high as 9,391,809.90 ton/year or averages 0.084
ton/railyear.

From field survey, data are collected from rivers including the data of suspension sediment,
sediment at bottom of river, water flow rate and cross section areas of Chaouad- Pakphanang cannels to
evaluate the quantity of sediment that flow from upstream to downstream. Certain amount of soils will be
trapped in between transporting while a part will be transported to natural reservoirs. The sediment in
Chaouad — Pakphanang River has yearly quantity average 21.558 mg/l, with rating 9.625-35.835 mg/l.
The width along Chaouad- Phakphanang River varies from 17.44-337.91 m. and cross section varies from

84.65-2,486.74 mz, where the width and cross section of downstream is wider than the upper stream.
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Approximately the volume of water 1,500 m’/sec can flow through Utokvipathprasit irrigation; usually the
dam will be opened during November to January of each year. The mass of sediment was collected at a
station during the gate of Utokvipathprasit irrigation is opened, approximately 27.42 kg/m3. So, the ability
of Utokvipathprasit to let sediment in the mass of water flows up to 41,122.50 kg/sec.

The percentage of organic maters in sediment found downstream backwards of Utokvipathprasit
irrigation is higher than in the sediment bottom of Pakphanang Bay. The percentage of organic matters
found in sediment at bottom of river varied from 1.70-6.26 % (average 4.2 %) while found in the sediment
at the bottom of Pakphanag Bay varied from 0.76-1.54 % (average 1.26 %)

To prevent and decrease the sediment from soils weathering and erosion of Pakphanang Basin
can be initiated by introducing correct education and look after purposes of the land use properly
conform to physical features of areas, including close and open irrigation gates management with

incorporation of every stakeholder.
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