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ABSTRACT

The storage variation in the vadose zone at a hillslope is important to understand the hydrological
process. This study explores seasonal changes of soil water storage at a hillslope scale. The study was
conducted on a hillslope of Beomrunsa, located in the Seolma-cheon river basin in Paju-si,
Gyeonggi-do. Using soil moisture measurements through Time Domain Reflectometry (TDR),
storage, discharge, and response constant were calculated for all monitoring points on a hillslope
between March and November, 2010. This study found that temporal changes in storage are resulted
from the rainfall distribution patterns. Analysis of the spatial changes in storage indicated that the soil
water storage tends to increase towards the downslope direction. The discharges calculated based on
the soil water measurements exhibited a high correlation with observation discharge. The storage
response constant was high during the autumn which demonstrates the increased contribution from
upslope is responsible for the occurrence of soil water recharge during autumn.
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Fig. 2. Sensor locations for soil moisture monitoring
system.
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Table 1. The seasonal measurement periods duration, precipitation

Spring Summer Fall Winter
Start 10.03.26 10.06.11 10.09.12 10.11.01
End 10.06.10 10.09.11 10.10.31 10.11.30
Duration(day) 77 93 50 30
Precipitation(mm) 191.4 1508.7 126.4 21.9
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Table 2. Correlation analysis for all points
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Spring Summer Fall
Point a R a R a R
Al 0.6570 0.1058 0.8198 0.53848 0.9436 0.761674
A2 0.2195 0.0304 0.6772 0.580124 0.8365 0.77788
A3 -0.4633 -0.0461 0.6372 0.477886 0.7684 0.735896
A4 -0.2422 -0.0291 0.8013 0.63786 0.8416 0.77864
A5 0.6373 0.0095 0.9455 0.606611 1.0974 0.777866
A6 1.0796 0.1468 0.8156 0.506835 0.8307 0.702904
A7 2.0330 0.2178 0.8681 0.50782 0.8840 0.74212
B1 -0.3239 -0.02976 0.8054 0.378006 0.9450 0.686201
B2 -0.0650 -0.00826 0.8074 0.496896 0.9389 0.708808
B3 -0.3845 -0.05494 0.9398 0.556689 1.0123 0.765556
B4 0.9625 0.137552 0.9058 0.477163 0.9753 0.717845
BS 1.2778 0.17318 0.8806 0.459155 0.9615 0.716437
B6 0.6426 0.115731 0.9461 0.600004 0.9368 0.770776
B7 1.8200 0.236041 1.9333 0.64847 1.5412 0.497696
B8 1.5561 0.128983 1.4039 0.574036 0.8892 0.680622
Cl 1.5963 0.21039 1.3293 0.553906 1.7483 0.819549
C2 0.7716 0.091004 0.7649 0.527888 0.9208 0.729028
C5 0.9908 0.130547 1.1521 0.485699 1.0752 0.708172
a: slope

R: coefficient of correlation
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Table 3. Storage coefficient K of at all points for 4 seasons
Point Spring Summer Fall Winter
Al 289.20 341.82 309.81 191.89
A2 452.15 542.33 493.57 258.76
A3 513.22 629.11 624.84 346.88
sl[cige B1 538.27 619.05 618.99 293.41
B2 47175 510.54 472.21 237.31
B3 757.56 872.39 831.60 464.84
Mean 504.69 585.87 558.50 298.85
A4 703.25 811.31 791.55 508.11
AS 414.53 546.00 542.30 348.81
Mid B4 410.58 469.89 464.74 237.90
slope B5 237.93 265.28 257.20 134.85
B6 889.40 934.23 934.45 675.18
Mean 590.95 660.69 657.09 428.18
A6 362.35 378.38 365.10 283.08
A7 414.14 498.21 506.74 341.02
B7 583.81 731.23 746.52 607.39
Down B8 932.75 1049.37 1016.42 873.22
slope Cl 836.46 907.37 853.52 506.33
C2 760.08 806.85 786.13 539.05
C5 672.54 756.06 771.08 579.35
Mean 651.73 732.49 720.79 532.78
K: Storage coefficient(S=KQ)
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