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Abstract

BACKGROUND: Wicheon watershed has the largest
irrigation area among the mid-watershed of Nakdong river.
However, no investigation of irrigation water quality has
been conducted on the Wicheon watershed, which evaluates
the effects on the soil quality and crop cultivation. Therefore,
this study aims to provide various assessments of water
quality of Wicheon watershed as the scientific basic data for
efficient agricultural activities.

METHODS AND RESULTS: Water sampling was
performed in five locations of the first tributaries of
Wicheon. Wicheon watershed showed clean water quality
with very low organic matters and safe water quality from
metals at all points of investigation. It was estimated that the
natural chemical components of Wicheon watershed were
originated from water-rock interaction in Gibbs diagram.
All samples were concentrated in the type of Ca-HCOs-Cl
in the Piper diagram. The quality of irrigation water was
evaluated with sodium adsorption ratio (SAR), residual
sodium carbonate (RSC), permeability index (PI), and
percent sodium (%Na). The values of these water quality
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indices were in the range of 0.37-0.67, -2.11--0.24, 41.13-
84.52% and 11.28-21.84%, respectively, and were classified
as good grades at all sites.

CONCLUSION: The water quality of Wicheon watershed
was very low in salt, indicating good irrigation water
suitable for growing agricultural products. We hope that the
results of this study will be used as the basic data for the
cultivation of agricultural products and promotion of their
excellence.

Key words: Gibbs diagram, Irrigation, Piper diagram, SAR,
Wicheon watershed
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Fig. 1. Sampling sites selected in Wicheon watershed.
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Table 1. Values of parameters measured in the fields

+ 102-304 mg/L W= vERGTH

Water Temperature DO EC TDS

pH (C) (mg/L) (uS/cm) (mg/L)

Ave. Min. Max. Ave. Min. Max. Ave. Min. Max. Ave. Min. Max. Ave. Min. Max.
Museong 8.5 7.9 9.1 204 77 301 101 6.9 148 304 237 339 197 151 221
Bongdeum 8.4 77 88 197 77 303 95 6.3 132 459 413 503 299 269 327
Sari 8.1 7.3 8.8 205 70 310 84 6.6 111 329 281 391 214 183 254
Sanun 8.3 7.9 8.7 194 103 290 109 75 131 353 323 393 230 216 255
Sobo 8.2 7.3 8.6 20.7 6.0 310 92 6.9 127 322 203 381 216 184 248
Songwon 7.8 7.3 8.5 197 62 296 8.6 6.6 119 387 289 468 251 188 304
Unsanl 8.0 7.3 8.4 20.7 9.6 326 117 87 158 470 394 551 304 256 356
Jangsong 8.1 7.5 8.5 204 79 31.3 838 6.4 132 363 314 417 236 204 271
Changpyeong 8.3 74 9.1 186 9.9 276 9.7 7.7 129 157 132 181 102 85 118
Paldeum 8.2 77 85 20.7 85 316 94 6.4 128 351 306 416 228 198 270
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Fig. 3. Piper diagram of Wicheon watershed.
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Table 2. Classifications of water quality with SAR, %Na, RSC and PI for irrigation water

SAR RSC PI %Na
<20
0-6 <1.25 >75% (Excellent)
(Good) (Good) (Good)
20-40
(Good)
Classifications 6-9 1.25-2.5 25-75% 40-60
(Doubtful) (Doubtful) (Suitable) (Permissible)
60-80
Doubtful
9 25 <25% (Doubtful)
(Unsuitable) (Unsuitable) (Unsuitable) >80
(Unsuitable)
. 0.37-0.67 -2.11--0.24 41.13-84.52% 11.28-21.84%
Wicheon watershed (Good) (Good) (Suitable) (Excellent)
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Fig. 6. (a) Wilcox diagram based on percent sodium vs. electrical conductivity, (b) U.S. Salinity laboratory diagram based

on SAR vs. electrical conductivity.
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