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Abstract

It has been proved that well-placed and appropriately sized vegetated buffer strips had great
effects on reducing AGricultural NonPoint Source (AGNPS) pollution It would be very desirable to
establish a clearly defined method of determining optimal width of a vegetated buffer strip to achieve
the best of result of the pollution reduction. This study established a model of estimating the optimal
width of vegetated buffer strips in various landuse in the Chi Chia Wang Creek riparian areas.
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The Nutrients Attenuation model and GIS were employed to simulate, analyze and calculate the
safety depth of key ingredients of commonly used fertilizers. The simulation results showed that
potassium was the most active nutrient in the soil and it required a minimum safety depth of 7.39m.
This study has also concluded that wider vegetated buffer strip is required for potassium than other
nutrients to ensure adequate pollution reduction .
(Keywords : Agricultural nonpoint source pollution, Riparian, Vegetated buffer strips, Chi Chia
Wang Stream, GIS )
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Table 1. Nutrient distribution in soil profile at the forestland.

VR q EC K" Na® Ca*™* Mg**
(m) b (uS/em) (ppm)

0.02 6.10 170.00 186.00 733.00 158.00 243.00
0.10 5.51 150.00 149.00 483.00 163.00 224.00
0.20 5.07 110.00 141.00 429.00 170.00 243.00
0.45 4.95 210.00 142.00 603.00 198.00 252.00
1.00 7.04 560.27 133.11 100.24 489.00 38.77
1.50 6.34 463.87 124.06 88.67 588.71 26.56
2.00 6.86 530.27 158.97 118.55 453.50 34.55
2.50 6.45 449.20 149.04 109.83 47597 29.67
3.00 6.75 292.13 112.48 84.76 381.32 33.84
3.50 6.83 335.47 121.79 94.22 450.45 36.21
4.00 5.62 364.27 145.75 106.87 355.31 31.64
4.50 5.77 348.00 151.20 109.02 282.02 35.65
5.00 5.74 293.87 136.07 102.91 520.00 36.73
5.50 5.58 435.73 150.64 115.03 508.29 33.71
6.00 5.46 273.87 89.54 75.91 468.29 27.18
6.50 5.53 277.20 82.87 72.79 202.96 28.80
7.00 5.49 281.07 86.06 68.89 198.76 28.80
7.50 5.51 262.93 88.74 74.58 174.20 27.14
8.00 5.61 204.40 67.67 59.87 167.78 27.10
8.50 5.58 206.53 88.67 70.83 121.91 25.50
9.00 5.61 195.33 82.00 74.32 162.49 25.57
9.50 5.62 196.80 71.00 63.21 133.69 29.43
10.00 5.64 171.60 74.33 62.65 85.80 21.67
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Table 2. Nutrlent distribution in soil profile at the farmland.
VR, ol EC K’ Na' Ca” Mg
(m) (u Slem) (ppm)
0.02 7.20 22380.00 5743.00 10337.00 8414.00 254.00
0.05 7.39 13860.00 1048.00 5705.00 8414.00 257.00
0.10 7.43 10970.00 949.00 4963.00 8414.00 250.00
0.30 6.67 2470.00 872.00 2016.00 6982.00 103.00
0.45 6.78 990.00 783.00 1670.00 2194.00 56.00
1.00 6.39 482.33 186.61 127.13 1419.77 47.67
1.50 6.47 464.20 189.18 128.29 1233.07 46.86
2.00 6.52 493.07 127.90 83.29 1533.07 4441
2.50 6.62 467.87 127.14 84.48 737.98 42.90
3.00 6.61 47493 127.45 85.06 730.77 43.55
3.50 6.85 427.07 118.64 82.17 714.00 42.33
4.00 6.37 464.47 136.07 95.31 488.19 38.03
4.50 6.50 415.07 124.59 86.77 472.15 32.89
5.00 6.64 464 47 13331 94.21 536.48 39.67
5.50 6.70 434.60 111.94 84.81 1294.10 48.57
6.00 6.74 456.13 113.59 84.85 1219.08 42.80
6.50 6.53 388.80 124.54 88.36 162.49 21.67
7.00 6.54 369.60 123.84 90.66 483.97 19.55
7.50 6.72 373.20 108.50 78.49 468.29 18.70
8.00 6.31 680.07 108.91 79.58 496.61 56.92
8.50 7.00 387.87 98.85 73.35 622.69 55.06
9.00 7.12 454.53 98.71 72.02 656.70 52.12
9.50 6.99 413.27 100.67 75.61 620.19 50.18
10.00 6.94 203.27 104.49 78.45 529.17 52.86
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Table 3. Nutrient distribution in soil proﬁle at the recovery area.
B oH EC K Na' Ca™ Mg*
(m) (¢ Scm) (ppm)
1.00 6.72 491.08 79.29 60.10 1502.71 96.04
1.50 6.71 439.20 79.60 60.48 1208.12 72.09
2.00 7.25 594.48 96.31 7171 1497.86 103.82
2.50 7.23 480.64 95.47 74.26 1043.02 84.51
3.00 7.25 490.40 93.03 68.16 979.94 69.68
3.50 7.21 581.28 89.23 68.42 1183.95 87.60
4.00 7.65 502.40 65.86 53.61 1087.18 79.74
4.50 7.67 510.00 79.58 63.25 963.12 74.91
5.00 7.78 520.88 66.12 55.82 1147.81 76.29
5.50 7.51 793.04 62.07 49.54 872.25 90.14
6.00 7.74 571.36 65.60 52.38 848.18 82.66
6.50 7.73 551.84 78.09 61.37 894.33 91.60
7.00 7.69 757.36 77.34 60.22 949.62 94.49
7.50 7.71 707.60 71.93 62.82 901.66 94.57
8.00 7.74 822.56 69.00 57.57 1017.13 97.53
8.50 7.73 815.44 75.25 61.09 973.68 98.09
9.00 7.71 887.60 80.66 63.92 990.72 94.14
9.50 7.76 821.76 77.09 61.91 879.00 87.40
10.00 7.35 1028.16 64.06 51.22 808.17 91.53
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Figure 4. Distribution of K™ concentration.

Figure 5. Distribution of Na" concentration.
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Table 4. Nutrient attenuation equations in the soil profile at the forestland.

CFIE! PP PORR 560 R = R
K y=-8.9764x+156.01 0.70%*
Na* y=153.73x 034 0.84%*
Ca** y=-129.91n(x)+639.54 0.60
Mg* y=47.12x727% 0.97%*
EC =-127.24In(x)+497.86 0.81
R QI s
Fo 5. I B T RRER s
Table 5. Nutrient attenuation equations in the soil profile at the farmland.
TRV ST ISR A R’ CRIZE (ppm) 4= 2 H(m)
K y=308.81x7 0.92* 97.48 7.39
Na® y=372.75x %! 0.91%* 75.23 6.15
Ca™ y=1310.6x"% 0.80%* 399.90 6.33
Mg** y=53.126x"%" 0.81%* 32.06 4.11
EC y=1234.9x 005 0.89%* 914.604( 12 S/cm) 1.58
., wk

STHIETEE 5% 1%, i
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