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ABSTRACT

Soil moisture monitoring is an important task to cope with climate change, and soil water
prediction can provide large-scale soil moisture information. Therefore, this study was
conducted to evaluate the relationship between the measured and predicted soil water content,
and to estimate the correlation between the soil characteristics and soil water content. The
selected sites in soil moisture monitoring network were 76, and the soil with high sand
content (sand, loamy sand, and sandy loam in soil texture) accounted for 77% of the total.
Organic matter and bulk density were 0.03 to 3.50% and 1.01 to 1.69 Mg m, respectively.
Predicting values of field capacity and wilting point were lower than the measured soil water
content, and the correlation coefficient between the measured and predicted values were low
as 0.548 to 0.748. However, a significantly high positive correlation (p<0.01) found between
the measured and predicted soil water content. Soil water (field water capacity and wilting
point) content was highly positively correlated with silt, clay, and organic matter (p<0.01)
and highly negatively correlated with sand (p<0.01).
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8, cm® em?; SA, sand (%); S, silt (%); CL, clay (%); OM, organic matter (%);

BD, bulk density (g cm™).

FC-RA 0 = 0.2576-0.0020xSA+0.0036xCL+0.0299xOM (Eq. 3)
WP-RA 6 = 0.026+0.005xCL+0.0158xOM (Eq. 4)
8, cm® ecm®; SA,sand (%); CL, clay (%); OM, organic matter (%).

FC-OL 6 = 0.000333xSI+0.000387xCL (Eq. 5)
WP-OL 6 = 0.000038xSA+0.000153xSI+0.000341xCL-0.030861xBD (Eq. 6)
0, kg kg'; SA, sand (g kg); SI, silt (g kg); CL, clay (g kg™); BD, bulk density (kg dm™).

FC-RE 6 = 0.106+0.29x(CL+SI)+0.93xOM-0.048xBD (Eq. 7)
WP-RE 6 = -0.04+0.15xCL+0.17x(CL+SI)+0.91xOM+0.026xBD (Eq. 8)

0, kg kg'; S, silt (kg kg); CL, clay (kg kg'); OM, organic matter (kg kg);

BD, bulk density (kg dm?).
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Table 1. Soil characteristics in soil moisture monitoring network (n=76)
. L PSD (%) . oM BD FC WP
Province District Sand Silt  Clay Soil texture ©%) Mg m?) (4) (%)
Gyeonggi  Deogyang, Goyang 66.6 272 6.2 Sandy loam 1.16 1.48 229 14.6
Gyeonggi Gwonseon, Suwon 76.0 179 6.1 Sandy loam 0.18 1.37 26.1 9.5
Gyeonggi Danwon, Ansan 532 30.6 162 Sandy loam 0.16 1.01 350 213
Gyeonggi Sangnok, Ansan 66.2 239 99 Sandy loam 0.59 1.45 321 174
Gyeonggi Gwangjeok, Yangju 70.5 229 6.6 Sandy loam 0.05 1.33 193 1.0
Gyeonggi Sinseo, Yeoncheon 654 265 81 Sandy loam 1.68 1.25 249 135
Gyeonggi Bongdam, Hwaseong 52.6 41.6 5.8 Sandy loam 0.12 1.44 30.5 9.8
Gangwon Bukpyeng, Donghae 69.6 243 6.1 Sandy loam 2.11 1.49 25.0 10.9
Gangwon Geundeok, Samcheok 74.8 250 0.2 Loamy sand 1.70 1.53 26.5 14.6
Gangwon  Daepo, Sokcho 80.6 174 20 Loamy sand 0.32 1.45 179 84
Gangwon  Mandae, Haean, Yanggu 59.8 303 9.9 Sandy loam 2.32 1.31 314 147
Gangwon Mandae, Haean, Yanggu 919 7.0 1.1 Sand 0.59 1.49 209 5.2
Gangwon Yeongwol, Yeongwol 80.3 155 42 Loamy sand 0.80 1.33 212 6.5
Gangwon  Inje, Inje 699 255 4.6 Sandy loam 0.68 1.37 245 134
Gangwon Jeongseon, Jeongseon 879 104 1.7 Sand 1.24 1.22 19.8 1.8
Gangwon Hwangji, Taebaek 56.6 353 8.1 Sandy loam 2.94 1.05 249 21.1
Gangwon Bangnim, Pyeongchang 38.6 493 12.1 Loam 1.69 1.31 243 9.2
Gangwon  Jinbu, Pyeongchang 68.0 30.1 1.9 Sandy loam 241 1.13 243 29
Gangwon Hwacheon, Hwacheon 644 257 99 Sandy loam 0.03 1.65 244 132
Gangwon Gonggeun, Hoengseong 70.1 24.1 5.8 Sandy loam 1.24 1.46 277 7.8
Chungbuk  Okcheon, Okcheon 85.0 115 3.5 Sand 0.36 1.54 241 69
Chungbuk  Bongyang, Jecheon 91.1 7.8 1.1 Sand 0.59 1.53 13.5 4.6
Chungbuk  Namil, Cheongju 823 12,6 5.1 Loamy sand 0.54 1.67 275 179
Chungnam Duman, Gyeryong 822 125 53 Loamy sand 0.67 1.39 256 115
Chungnam  Geumseong, Geumsan 777 176 47 Loamy sand 0.71 1.50 245 6.6
Chungnam  Gyuam, Buyeo 72.0 214 6.6 Sandy loam 0.67 1.58 345 9.0
Chungnam  Sinam, Yesan 39.7 39.7 20.6 Loam 1.06 1.55 272 11.0
Chungnam Taean, Taean 61.6 322 6.2 Sandy loam 0.58 1.17 261 7.7
Jeonbuk Buryang, Gimje 66.9 253 7.8 Sandy loam 2.64 1.22 325 117
Jeonbuk Ibaek, Namwon 70.3 213 84 Sandy loam 0.32 1.41 225 12.1
Jeonbuk Muju, Muju 83.1 7.7 9.2 Loamy sand 0.58 1.50 259 5.6
Jeonbuk Jangsu, Jangsu 62.8 234 13.8 Sandy loam 1.08 1.30 31.8 10.0
Jeonbuk Jeongu, Jeongeup 69.7 240 6.3 Sandy loam 0.98 1.34 35.6 15.0
Jeonbuk Jinan, Jinan 85.6 10.5 39 Sand 0.15 1.50 255 59
Jeonnam Pungyang, Goheung 32.6 50.8 16.6 Silt loam 2.57 1.20 334 202
Jeonnam Gurye, Gurye 458 394 148 Loam 1.19 1.13 324 185
Jeonnam Hyeongyeong, Muan 46.2 37.0 16.8 Loam 0.67 1.42 264 15.7
Jeonnam Ungchi, Boseong 316 520 164 Silt loam 2.48 1.46 273 179
Jeonnam Jusam, Yeosu 469 37.1 16.0 Loam 1.98 1.26 309 16.2
Jeonnam Jangseong, Jangseong 61.1 284 10.5 Sandy loam 1.09 1.21 30.8 152
Jeonnam Jangheung, Jangheung 755 19.0 5.5 Loamy sand 0.31 1.29 283 175
Jeonnam Gunnae, Jindo 40.2 43.0 16.8 Loam 0.97 1.39 29.9 16.9

(continued on next page)
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Table 1. Continued
Province District PSD (%) Soil texture OM BD 3 FC WP
Sand Silt Clay (%) Mg m™) (%) (%)
Jeonnam Hakgyo, Hampyeong 50.1 37.7 12.2 Loam 1.34 1.30 36.2 18.2
Jeonnam Samsan, Haenam 62.7 26.7 10.6 Sandy loam 0.71 1.34 284 228
Jeonnam Okcheon, Haenam 644 263 93 Sandy loam 3.22 1.42 248 7.2
Jeonnam Hancheon, Hwasun 414 46.1 12.5 Loam 0.72 1.49 35.8 19.0
Daegu Buk, Daegu 15,5 53.8 30.7 Silty clay loam 3.12 1.54 37.5 292
Gyeongbuk Jain, Gyeongsan 189 46.6 345 Silty clay loam 0.96 1.49 33.0 194
Gyeongbuk Yonggang, Gyeongju 70.7 20.7 8.6 Sandy loam 1.39 1.47 19.5 11.5
Gyeongbuk Seonsan, Gumi 84.0 105 55 Sand 0.61 1.65 20.6 6.3
Gyeongbuk Okseong, Gumi 78.6 14.1 7.3 Loamy sand 2.14 1.38 22.6 145
Gyeongbuk Heungdeok, Mungyeong 72.6 220 54 Sandy loam 0.52 1.43 29.6 17.6
Gyeongbuk Bongseong, Bonghwa 73.5 188 7.7 Sandy loam 2.72 1.61 21.5 13.8
Gyeongbuk Seokpo, Bonghwa 68.8 253 59 Sandy loam 3.50 1.57 21.1 83
Gyeongbuk Gongseong, Sangju 52.7 31.1 16.2 Sandy loam 1.48 1.52 26.0 18.0
Gyeongbuk Chosan, Sangju 629 237 134 Sandy loam 0.69 1.41 38.5 18.7
Gyeongbuk Daega, Seongju 903 6.8 2.9 Sand 0.40 1.51 173 4.5
Gyeongbuk Bukhu, Andong 81.3 153 34 Loamy sand 1.34 1.53 18.1 119
Gyeongbuk Byeonggok, Yeongdeok 63.7 257 10.6 Sandy loam 1.65 1.50 26.7 119
Gyeongbuk Yeongyang, Yeongyang 272 43,6 29.2 Clay loam 0.65 1.52 29.8 229
Gyeongbuk Ansim, Anjeong, Yeongju 789 167 44 Loamy sand 0.89 1.50 226 73
Gyeongbuk Yongsan, Anjeong, Yeongju 712 205 83 Sandy loam 2.20 1.50 24.0 15.7
Gyeongbuk Omi, Yeongcheon 504 363 13.3 Loam 1.10 1.59 324 175
Gyeongbuk Yecheon, Yecheon 91.5 6.8 1.7  Sand 0.23 1.36 21.0 3.8
Gyeongbuk Maehwa, Uljin 79.3 155 52 Loamy sand 1.27 1.56 253 73
Gyeongbuk Bongyang, Uiseong 50.0 31.6 184 Loam 0.80 1.54 27.1 21.6
Gyeongbuk Oksan, Uiseong 859 11.7 24 Loamy sand 0.54 1.29 155 7.8
Gyeongbuk Uiseong, Uiseong 60.9 28.8 10.3 Sandy loam 2.19 1.58 232 16.0
Gyeongbuk Gakbuk, Cheongdo 51.7 342 14.1 Loam 2.58 1.36 354 255
Gyeongbuk Iseo, Cheongdo 52.7 33.7 13.6 Sandy loam 1.85 1.40 29.8 21.1
Gyeongbuk Hwayang, Cheongdo 727 19.7 7.6 Sandy loam 1.60 1.35 220 134
Gyeongbuk Yangmok, Chilgok 742 194 6.4 Sandy loam 0.88 1.62 31.1 9.0
Gyeongbuk Buk, Pohang 59.9 237 164 Sandy loam 1.17 1.22 244 7.0
Gyeongnam Sangnam, Miryang 66.3 244 93 Sandy loam 1.22 1.46 29.7 20.6
Gyeongnam Yonghyeon, Sacheon 420 394 18.6 Loam 1.46 1.18 264 135
Gyeongnam Jeongnyang, Hadong 499 36.7 134 Loam 1.14 1.69 355 212
Mean 643 260 9.6 1.22 1.42 26.7 13.0
Standard deviation 172 11.7 6.6 0.84 0.15 54 6.0
Maximum 91.9 538 345 3.50 1.69 38.5 292
Minimum 155 6.8 0.2 0.03 1.01 135 1.0
Median 66.8 247 8.1 1.07 1.45 26.1 133

TPSD, particle size distribution; OM, organic matter; BD, bulk density; FC, field capacity; WP, wilting point.
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Table 2. The correlation coefficient (r) among the soil water content predicted by various equations (n=76)

Field capacity (FC) FC-RA FC-OL FC-RE
FC-GL 0.907" 0.954" 0.976"
FC-RA 0.939™ 0.961%
FC-OL 0.979"

Wilting point (WP) WP-RA WP-OL WP-RE
WP-GL 0.953" 0.967" 0.972"
WP-RA 0.922" 0.956"
WP-OL 0.960"

*GL, Gupta and Larson(1979); RA, Rawls ef al. (1982); OL, Oliveira et al.(2002); RE, Reichert et al.(2009).

Table 3. The correlation coefficient (r) between the soil characteristics and soil water content (n=76)

FC-ME WP-ME FC-GL WP-GL FC-RA WP-RA FC-OL WP-OL FC-RE WP-RE
Sand -0.6197 -0.699" -0.953" -0.9577 -0.9377 -0.894" -1.000" -0.981" -0.981" -0.977"
Silt 0598  0.655”  0.918™  0.856"  0.888"  0.787"  0.961"  0914™ 09647 0924
Clay 0558 0664 0864~ 0982 08767 0.940™ 0908" 0942 0855 0916"
OM  0.111 0.285" 0341 0287  0.6047 05267 03237 02977 04597 0459”7
BD -0.119  -0.064 -0426" -0.009 -0.131  -0.073  -0.142  -0.245" -0.282" -0.043

'OM, organic matter; BD, bulk density; ME, measured by laboratory experiment;
(1979); RA, Rawls et al.(1982); OL, Oliveira et al.(2002); RE, Reichert et al.(2009).

GL, Gupta and Larson
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