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Re-establishing the Antecedent Moisture Condition of NRCS-CN
Method Considering Rainfall-Runoff Characteristics in Watershed
Based on Antecedent 5-Day Rainfall

ABSTRACT

The mount of antecedent 5-day rainfall (P5) is usually used to determine the antecedent soil moisture condition for estimating effective
rainfall using the NRCS-CN method. In order to re-establish the threshold of P5 considering basin characteristics, this study
investigated the sensitivity of the threshold of P5 to effective rainfall by comparing the corresponding observed direct runoff. The overall
results indicate that the direct runoff estimated using the re-establihed threshold of P5 has smaller mean error (RMSE of 27.3 mm) than
those using the conventional threshold (RMSE of 35.2 mm). In addition, after evaluating the effectiveness of threshold of P5 using the
improvement index, the threshold re-established in this study improved the ability to estimate the direct runoff by 30% on average. This
study also suggested to employ regression models using topographic indices to re-establish the threshold for ungauged basins. When
using the re-established threshold from the regression model, the RMSE decreased ranging from 0.4 mm to 15.1 mm and the efficiency
index of Nash and Sutcliffe increased up to 0.33.
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Fig. 1. Flow of Research
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Fig. 2. Location of Study Watersheds

Table 1. Hydro-geometric Characteristics of the Watersheds Selected for the Study

Watershed Main Stream Area (km®) Year of Observation Mean Topographic Slope (%)| No. of events
Gapyeong Han River 305.12 2008, 2009, 2011 454 11
Gososung Han River 5512 2009, 2010, 2012 27.1 24
Guryong Geum River 199.74 2006, 2007, 2008, 2009, 2010, 2011 26.6 33
Gulwoon Han River 724.89 2008, 2009, 2010, 2011 41.5 18
Banglim Han River 527.12 2009, 2010, 2011 40.2 21
Boksoo Geum River 161.9 2009, 2011 355 9
Sangyegyo Geum River 482.29 2009, 2010, 2011 29.4 12
Sanganmi Han River 392.93 2010, 2011 394 9
Soochon Geum River 223.19 2007, 2008, 2009, 2010, 2011 154 31
Youngjung Han River 465.88 2007, 2010, 2011, 2012 27 29
Ohsoo Youngsan River 350.09 2006, 2007, 2008, 2009, 2010, 2011 24.6 24
‘Wangsungdong Han River 387.67 2009, 2010, 2011 47.8 10
Yoosung Geum River 249.63 2005, 2006, 2007, 2008, 2009, 2010, 2011 273 13
Yulgeuk Han River 179.95 2009, 2010, 2011 7.5 6
Janggi Geum River 63.09 2007, 2008, 2009, 2010, 2011 21.5 19
Janghowon Han River 431.23 2008, 2009, 2010, 2011 16.8 26
Jeomchon Nakdong River 614.53 2007, 2008, 2010 37.8 18
Jungrang Han River 208.41 2005, 2007, 2008, 2009, 2010, 2011 17.3 39
Cheonwang Han River 42.32 2009, 2010 13.4 18
Cheongmi Han River 514.66 2006, 2007, 2008, 2009, 2010, 2011 16.7 32
Cheongju Geum River 161.44 2006, 2007, 2008, 2009, 2010, 2011 20.1 19
Chunyang Youngsan River 143.1 2006, 2007, 2008, 2009 343 18
Toigyewon Han River 200.45 2005, 2006, 2007, 2008, 2009, 2010, 2011 26.7 43
Pyeongchang Han River 695.67 | 2005, 2006, 2007, 2008, 2009, 2010, 2011 40.3 32
Hoideok Geum River 601.02 2005, 2006, 2007, 2008, 2010 25.7 32
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Table 2. Re-established Thresholds, RMSE and E. The Thresholds
were Determined so as to have the Lowest Value in the
2-D Error Surface

Watershed | TTreshold 1| Threshold 2 RMSE (mm) |Efficiency (E)
(mm) (mm) | NRCS | New | NRCS | New

Gososung 1 56.5 648 |53.1| 02 | 05
Guryong 5 59.5 269 |232] 05 | 06
Gulwoon 35 87 55.0 |34.6| -0.1 | 0.6
Banglim 9.5 50.5 36.8 |279| 02 | 05

Soochon 2 525 348 |232] 02 | 06

Youngjung 1 53 425 (365 07 | 0.8
Ohsoo 1 525 356 (293 | 04 | 0.6

Janggi 1 68.5 342 (27.7| 0.1 | 03

Janghowon 45 53 192 [16.1| 05 | 0.7
Jeomchon 22 525 373 350 -14 | -1.1
Jungrang 1 58 237 (197 06 | 0.7
Cheonwang 2 51 147 | 92| 09 | 1.0
Cheongmi 2 525 449 (29.1| 05 | 0.8
Cheongju 1 52 154 | 127 05 | 0.7
Chunyang 8.5 56.5 62.5 [535] -12 | -0.6
Toigyewon 1.5 51 405 (282 08 | 0.9
Pyeongchang | 10.5 50.5 285 (203 05 | 0.8
Hoideok 5 525 155 | 124 06 | 0.8
Mean 4.6 56.1 352 (273 02 | 05
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Table 3. RMSE and E for Ungauged Watersheds. The New
Thresholds were Estimated From Regression Equations

RMSE (mm) Efficiency (E)

Watershed
NRCS New NRCS New
Gapyeong 559 55.5 0.41 0.41
Boksoo 17.3 25.6 0.78 0.53
Sangyegyo 31.1 16.0 0.73 0.93
Sanganmi 19.6 19.6 0.41 0.41
Wangsungdong 39.7 29.5 0.25 0.58
Yoosung 324 28.5 0.60 0.69
Yulgeuk 17.6 10.2 0.84 0.95

7)&%Kthreshold 13} threshold 2)& AAsl=t] &&= <+ U}
(Fig. 8 ).
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