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Abstract

Soil moisture and runoff have very close relationship. Especially the water retention capacity and drainage characteristics of the soil are
determined by various factors of the soil. In this study, a total of 40 rainfall events were identified from the entire rainfall events of Sulma
basin in 2016 and 2017. For each selected events, the constant-K method was used to separate direct runoff and baseflow from total flow
and calculate the runoff coefficient which shows positive exponential curve with Antecedent Soil Moisture (ASM). In addition to that,
the threshold of soil moisture was determined at the point where the runoff coefficient starts increasing dramatically. The threshold of
soil moisture shows great correlation with runoff and depth to water table. It was founded that not only ASM but also various factors,
such as Initial Soil Moisture (ISM), storage capacity of soil and precipitation, affect the results of runoff response. Furthermore, wet
condition and dry condition are separated by ASM threshold and the start and peak response are analyzed. And the results show that the
response under wet condition occurred more quickly than that of dry condition. In most events occurred in dry condition, factors reached
peak in order of soil moisture, depth to water table and runoff. However, in wet condition, they reached peak in order of depth to water
table, runoff and soil moisture. These results will help identify the interaction among factors which affect the runoff, and it will help
establish the relationship between various soil conditions and runoff.
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Table 1. Storm characteristics for 40 events (Properties of selected rainfall-runoff events)

619

DATE Total Rainfall Duration Total direct runoff| Peak di3scharge Soil moisture storage | Runoff coefficient

(mm) (h) (mm) (m’/s) change (mm) )
2016-04-16 14:00 65.50 53 4.71 1.80 43.45 0.07
2016-04-21 00:00 17.50 10 0.55 0.31 9.26 0.03
2016-05-02 19:00 58.50 29 8.14 1.57 12.18 0.14
2016-05-05 21:00 20.50 17 0.38 0.53 9.58 0.02
2016-05-10 04:00 12.00 11 0.45 0.21 0.47 0.04
2016-05-15 15:00 44.00 12 7.77 0.94 16.07 0.18
2016-05-24 02:00 28.50 13 0.40 0.25 13.66 0.01
2016-06-11 16:00 16.00 10 0.01 0.04 2.02 0.00
2016-06-15 06:00 18.50 12 0.11 0.05 6.88 0.01
2016-07-01 13:00 112.50 11 33.11 15.39 61.95 0.29
2016-07-04 17:00 159.50 32 140.74 33.94 12.38 0.88
2016-07-15 23:00 52.00 51 2.10 0.28 31.08 0.04
2016-07-23 18:00 15.50 16 0.13 0.09 6.64 0.01
2016-07-27 12:00 15.00 16 0.13 0.11 0.55 0.01
2016-07-29 04:00 11.50 5 0.46 0.11 -3.20 0.04
2016-08-25 17:00 20.00 13 0.18 0.06 10.40 0.01
2016-08-30 22:00 25.00 21 0.45 0.10 16.64 0.02
2016-09-02 03:00 12.50 2 0.32 0.13 3.71 0.03
2016-09-27 11:00 17.00 12 0.08 0.05 11.51 0.00
2016-10-02 12:00 211.50 18 107.48 31.68 70.79 0.51
2016-10-25 01:00 37.50 12 1.03 0.24 29.27 0.03
2017-04-05 14:00 24.50 14 1.00 0.17 19.37 0.04
2017-04-17 12:00 11.50 4 0.17 0.10 6.90 0.01
2017-04-18 12:00 15.00 0.65 0.24 8.28 0.04
2017-05-13 15:00 14.00 0.33 0.08 8.92 0.02
2017-05-23 15:00 15.00 0.15 0.06 12.04 0.01
2017-06-06 18:00 24.00 20 0.20 0.04 13.45 0.01
2017-06-25 17:00 42.50 17 1.12 0.23 41.15 0.03
2017-07-02 05:00 82.00 24 13.39 3.19 36.41 0.16
2017-07-07 10:00 48.50 26 5.42 1.04 15.13 0.11
2017-07-09 04:00 85.50 31 84.61 11.99 -4.15 0.99
2017-07-15 02:00 61.50 15 36.10 6.36 10.94 0.59
2017-07-22 04:00 25.50 38 2.20 0.51 17.53 0.09
2017-07-27 23:00 18.00 18 2.61 0.76 14.33 0.15
2017-08-10 14:00 15.50 16 0.73 0.18 1.71 0.05
2017-08-15 03:00 78.00 28 15.66 3.82 38.89 0.20
2017-08-20 02:00 95.50 32 91.03 11.73 3.84 0.95
2017-08-23 10:00 142.00 29 82.93 35.13 -20.99 0.58
2017-08-28 17:00 10.00 4 0.44 0.32 3.54 0.04
2017-09-11 01:00 18.50 7 0.40 0.20 15.84 0.02
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