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Characteristics of the Groundwater Quality for Paddy Fields in Korea
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ABSTRACT : This study was carried out to evaluate the status of the groundwater quality for paddy fields
irrigation in Korea. Water samples were collected at 130 sites throughout the country. Samples were collected
at three seasons - April, July and October - in 2000. According to our survey, the groundwater was found to
be suitable for irrigation purpose. Average EC was shown 0.286 dS/m. Nitrate-nitrogen and CI concentration
was 5.6 mg/L, 32.95 mg/L. which satisfied the Korean Standards for Irrigation Water. Nitrate-nitrogen concen-
tration in each province was shown as following orders: Jeju (1117 mg/L) > Chungnam (8.16 mg/L) >
Gyeongbuk (6.64 mg/L) > Gyounggi (5.91 mg/L) > Chungnam (4.95 mg/L) > Gyeongnam (3.91 mg/L) > Jeon-

buk (3.50 mg/l) > Jeonnam (3.27

mg/L) > Gangwon (2.91 mg/L). The concentration by sampling seasons were

October (6.62 mg/L) > July (5.88 mg/L) > April (478 mg/L). As the soil of Jeju Province is usually derived
from volcanic ash soils mainly used for upland drops, it may influence the nitrate-nitrogen concenfration of
groundwater. The amount of rainfall also influence the water quality. But the COD¢, were shown April (3.17
mg/L) > July (2.91 mg/L) > October (240 mg/L), it is highly related in the basal dose of organic matter ferti-
lizers. This study demonstrated that groundwater quality was suitable for irrigation, but continuous monitoring
is recommended for agricultural policy and developing OECD agricultural environment indicators.
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Table 1. Numbers of groundwater sampling site on Provinces
in Korea

Province Gyeonggi Gangwon Chungbuk Chungnam Jeonbuk
Site No. 15 1 15 15 15
Province Jeonnam Gyeongbuk Gyeongnam  Jeju Total
Site No. 15 14 3 7 130
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Fig. 1. Monthly rainfall by province in 2000.
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Table 2. Mean groundwater quality at paddy fields by regi-

ons (unit : mg/L)
Region ( dgfm) CODe: NH,“N NOsN POsP SO
Gyeonggi 0263 258 0103 591 1792 1792 2712
Gangwon 0158 094 015 291 0254 911 2011
Chungbuk 0245 437 0110 495 0045 1355 7.2
Chungnam 0325 351 0016 816 0358 1865 3382
Jeonbuk 0204 171 01% 350 0026 923 2153
Jeormam 0289 091 0170 327 0055 1694 3077
Gyeongbuk 0254 591 1206 664 0077 1610 1615
Cyeongnam 0538 116 0443 391 0141 3468 92.07

Jeju 0297 08 - 1117 0063 576 276

Ave. 0286 244 0266 560 2104 15771 %
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Table 3. Groundwater quality at paddy fields by seasons
(umit : mg/L)
Period df/cm) CODe NH/“N NOsN POP SO T
April 0267 317 0183 478 0288 154 318
Juy 0288 291 0255 58 0084 162 337
October 0321 240 0.506 662 0165 165 350
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Table 4. EC and NO»-N concentrations of the groundwater at paddy fields by Provinces and seasons
Provinces BC(dS/m) NO;N(mg/L)
April July October " April July October
: Kyeonggi 0.247i0.0372 0.275+0.036 0.267+0.056 620+1.23 559+1.29 5951.32
' 0.060~0.560” 0.120~0.630 0.050~0.79% 042~16.10 0.30~19.60 0.06~16.75
0.163+0.016 0.153+0.065 3.02+0.79 2.80+0.65 ‘
Gangwon - -
‘ 0.087~0.274 0.076~0.297 013~7.28 0.00~6.20
Chunghuik 0.23110.029 0.249:0.021 0.256+0.034 451£1.11 5471141 525+1.95
0.070~0.470 0.100~0.380 0.080~0.550 0.32~11.89 028~15.14 014~2425
Chungnam 0.3090.034 0.341+0.029 0.326+0.027 7.0442.22 8524223 8924233
0.112~0530 0.171~0545 0.149~0518 0.17~29.05 0.09~29.02 0.11~34.33
Jeonbuk 021140015 0.187+0.014 0212+0.023 3154049 3.90t0.§1 3.63+0.83
0.115~0320 0.103~0.304 0.090~0473 0.98~7.26 0.92~1148 0.26~8.98
Jeonnam 0.268+0.030 02710037 0.328+0.045 3.76+1.02 281071 3244111
0.114~0468 0.086~0.627 0.058~0.576 062~16.70 0.64~12.18 025~1690
Gyeongbuik 024140021 0.276+0.020 0.244+0.016 3174112 4814140 11.94+4.81
0.130~0.370 0.150~0400 0.160~0.350 0.00~14.40 0.00~19.13 0.00~52.19
051040190 0.565+0.193 053940192 2451046 6.05+1.63 3234049
Gyeongnam
0.090~3.910 0.120~4.300 0.070~4.280 0.10~9.30 0.20~3340 0.09~10.80
Jeju 0.223+0.011 0.276+0.027 0.391+0.108 9.73:2.98 12.99+3.61 10.78+3.86
, 0.190~0.270 0.180~0410 0.220~0.960 210~24.58 212~27.10 141~27.23
3 Ave.+SE, “range.
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