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Soil Moisture Characteristic of Bank Erosion Areas and behind Erosional Bank

Protection Structure of the Chao Phraya River
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Abstract

The Chao Phraya River is the main river of the central flood plain in Thailand. The river bank is
normally using for urbanization. The river bank erosion is regularly occurrence every year and caused the
most valuable community damage. Therefor the study was conducted for the objective of study on soil
moisture characteristic of bank erosion areas and behind erosional bank protection structure. The soil
samples were collected from those areas at different depth of 0-50, 50-100, 100-150, 150-200, 200-250
and 250-300 centimeter to analyze the soil texture, bulk density and soil moisture at high, intermediate and
low river water level. The study found that soil moisture from 200 centimeter down is over than 40 percent
both areas with or without protection structure for all water levels. The river bank composted of sandy clay
loam texture soil with stratified sand layer caused block slide bank erosion at intermediate river water
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level. While the river bank composted of clayey texture soil caused rotational slide bank erosion at low
river water level. The comparison study on soil moisture behind the structure of vertical retaining wall,
deflector and slope revetment wall was found that the soil moisture at 150 centimeter down of vertical
retaining wall structure was over than 40 percent all high, intermediate and low river water level. The soil
moisture at 150 centimeter down of slope revetment wall structure was over than 40 percent only at high
river water level.
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Deflectors

(a) Vertical Retaining Wall (Sampling Site 1) (b) Deflector (Sampling Site 2)

(c) Slope Revetment Wall (Sampling Site 3)

Figure 1 The river bank protection structures type in the case study (mﬁm, 2552)
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Table 1 Soil moisture content and some soil properties in the areas without river bank protection structure.

Area Depth  Sand Silt Clay Textural Bulk Soil Moisture Content (%)
(cm) (%) (%) (%) Class Density
(g/cm3) November  December January

B. Klang Daet 0-50  40.47 35.16 24.37 Loam 0.95-1.29 20.17+1.30° 15.87+2.11* 11.10£1.15°
T. Klang Daet 50-100 58.35 23.32 18.33 Sandy Loam 0.97-1.55 25.32+1.53° 18.36x1.37" 12.34+1.17°
A. Muang 100-150 56.11 16.35 27.54 Sandy Clay Loam 1.08-1.14 33.93+0.97° 26.34+1.35° 2523+1.06"
Nakhon Sawan 150-200 55.37 16.21 28.42 Sandy Clay Loam 1.27-1.36 35.54+0.32° 33.84+1.01° 33.51+0.94°

C. Nakhon Sawan 200-250 45.25 15.52 39.23  SandyClay 453959 40.23:0.82° 40.01£0.72° 40.47+1.05°
250-300 44.22 17.43 38.35  SandyClay 150164 42.11:051° 41.84+0.63° 41.33£0.74°
B. Wat Nang 0-50 6139 21.76 16.85 Sandyloam  0.81-1.03 21.03+1.15° 15.37+2.457 11.54+1.01°
T. Ban Paeng 50-100 50.21 2526 24.53 Loam 1.22-1.37 26.52+1.22° 17.35+1.37° 13.31+1.53°
A. Phrom Buri 100-150 55.41 18.62 25.97 Sandy Clay Loam 1.01-1.20 34.87+0.97° 24.41+1.16° 25.14%1.01°
C. Sing Buri 150-200 56.25 14.38 29.37 Sandy Clay Loam 1.18-1.30 35.87+0.55° 34.71+1.04° 35.03+0.71°
200-250 43.12 19.43 3745  SandyClay  1.56-1.63 41.16+0.61° 40.69+1.09° 40.41+0.79°
250-300 39.98 16.15 43.87 Clay 1.60-1.64 43.55+0.48° 41.56+0.87° 41.13+0.56"
0-50 64.64 1253 22.83 Sandy Clay Loam 0.95-1.05 21.57+1.17° 15.74+1.38° 10.15+0.81°

B. Pho Sa 50100 59.47 1551 25.02 Sandy Clay Loam 1.08-1.27 26.91:0.93° 19.5742.35° 12.21+1.12°
T.Pho Sa 100-150 47.33 14.15 3852  SandyClay  1.51-1.49 35.73+1.06° 25.53:0.93" 23.57+0.94°
A. Muang
150200 4553 14.31 40.16 Clay 1.60-1.64 40.87+0.91° 35.75:0.91° 35.53+0.85°
Ang Thong
C.AngThong 200250 37.93 18.16 43.91 Clay 1.61-1.64 42.52+0.42° 40.33+0.76° 41.44+0.71°
250-300 39.54 18.38 42.08 Clay 158-1.65 43.78+0.76° 42.11:0.57° 43.440.92°

Remark : B. = Ban or Village, T. = Tambon or Sub-district, A. = Amphoe or District and C. = Changwat or Province
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Table 2 Soil moisture content in the different river bank protection structure.

Type of River Bank Protection Structure Depth Soil Moisture Content (%)
(cm) November  December January

Vertical Retaining Wall 0-50 21.57+1.11%  16.31£1.30° 11.42+1.76°
50-100 25.35+1.25° 19.34+2.15°  13.16+1.95°

100-150  33.47+1.41° 33.33¢1.33°  31.41£1.31°

150-200  43.57+1.03° 41.13+0.74°  40.41+1.15°

200-250  44.59+0.93° 45.89+0.55% 44.15+0.77°

250-300  45.83+0.55° 45.16+0.85" 44.49+1.07°

Deflector 0-50 22.53+1.37% 15.89+0.95° 11.43+1.03°
50-100 25.17+0.89° 17.63+1.38° 15.37+0.75°

100-150  32.35+1.35° 26.66+1.31° 25.41+1.17°

150-200  31.83+1.47° 33.9541.00° 32.44+0.86°

200-250  40.44+0.81° 34.41+0.95° 33.57+1.32°

250-300  41.17+0.76° 42.24+1.18° 41.59+1.46°

Slope Revetment Wall 0-50 22.3141.27% 15.77+1.44% 10.41+0.53°
50-100 26.45+0.83° 20.39+0.53° 13.44+1.39°

100-150  33.64+1.05° 32.16+1.32° 30.74+1.45°

150-200  40.64+1.11° 35.01+0.46° 35.73+0.31°

200-250  42.96+1.05° 41.52+0.53Y 42.31+1.14°

250-300  43.29+0.51° 42.17+1.25% 41.30+0.84°
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Figure 2 Soil moisture content in the different river bank protection structure.
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