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A Study on the Selection of AMC of Curve Number
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Abstract : In order to establish a rainfall-runoff model, calibration of hydrological parameters for the model is very
important. Especially, Curve Number(CN), estimated by NRCS method, is a main factor to apply unit hydrograph
theory to calculation of peak discharge. For using NRCS method, it is needed selecting AMC because CN is
strongly connected with that. In this study, we focus our concern on finding a applicable standard for selecting
AMC for CN. For this, three dams which are Boryeong, Habchon, Namgang are selected as target basins to use
observed data including rainfall and dam inflow. As a result of this research, it is found that CN must be included
as a calibrated parameter to calculate effective rainfall for the rainfall-runoff model. Also, it is preferred to use
PWRMSE of HEC-HMS program as a objective function for optimizing hydrological parameters. From the analyzing
result of variation of AMC for peak discharge, it is recommended to apply AMC-IIl to estimation of CN for
calculating effective rainfall of design hydrograph.

keywords : Effective rainfall, Antecedent Moisture Condition(AMC), Curve Number, Optimization
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Table 1. Hydrological informations of selected basins

Basin Ak L(km) CN(AMC-1I) CN(AMC-1II) Te(hrs) K(hrs)
Boryeong 162.30 93.924 63 80 1.893 1.637
Habchon 928.90 65.812 56 75 5.223 1,956
Namgang 9293.42 113.220 64 81 7.875 8.088

3.0 CHAF 2-BALAH Ae A= HHd3t A (calibration)=} Z_i%
(verification) A4S E3 A9 #He ==
FEEYo] /g FAA AS FEAEI} I Atk & IodE 9 FUFE A8E o]&3)
Table 2. Selected peak discharges of basins
. Peak . Peak
Basin | Event Repre\sler;iatlve P5 AMC | discharge | Basin | Event Represerrllttatwe P5 AMC | discharge
Ve (mm) (/) v (mm) (m/s)
20000823 22:00 _ 20070901 00:00
L1 Zo0000825 22200 | O | 1| 180 8 | 0070003 0000 | O | 1| 13222
| 20000826 02:00 , 19900412 00:00 »
2 | “o0000829 0200 | 9 | 1| 10280 U | Sfo900415 o000 | O | 1| 21340
20000915 00:00 19910417 00:00
Bory— | ° | -20000016 2300 | 0| 2| #2600 2| -19910420 00r00 | 04 | 1| 19670
eong 20020806 01:00 _ 20000710 00:00
Dam | F | -20020800 o1:00 | 298| 1 | 5290 3 | 220000713 0000 | O | 1| 18865
@) 20050710 18:00 20000714 00:00 _
5 | oosom1z 0000 | O | 1| 9783 4| Zo0000718 0000 | 107 | 1| 65241
20060711 12:00 20000912 00:00 _
6 1 20060713 18200 0 | 1 | 3676 | 20000920 00:00 | P28 | 3 | 32575
20070831 22:00 20010705 00:00
T —a0070902 2200 | O | 1| 2O 16| a0010708 0000 | O | 1| 39632
19980816 02:00 gang 20010711 00:00
U | Clgggos20 0z:00 | 02 | 1 [ B0 1 1T | —0010715 0000 | 29| 1| 29414
.| 19980928 09:00 | . I 13) 20020705 00:00 | . .
2| -19981002 0g:00 | 21| 2| 23660 8 | 20020707 20:00 | 32 | 1| O7920
20000912 14:00 20020805 00:00
e | 2| -20000914 14:00 | OV | 2| 16270 9| 20020809 13:00 | 803 | 3 | H4424
chon 20010624 00:00 20020830 00:00
Dam | * | -20010627 00:00 | 14| 1| 13860 101 Zo0020002 0000 | 171 | 1| 148180
®) 20020831 01:00 20030529 19:00
> | ~20020002 0000 | 28 | 1| 40860 1| 20030601 20000 | O | 1| 3786
20030911 16:00 20030818 00:00 _
6 1 20030915 0g:00 | 46 | 1 | 24148 121 Zo0030823 0000 | 66 | T | 15492
20060710 00:00 . . | 20030911 00:00 o
7| ~a0060m12 0000 | O | 1| 32025 13| ~20030015 o000 | 89 | 1120820
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Table 3. Optimization results of CN according to the objective function on Namgang Dam Basin

Event %27/3= | PWRMSE PEPF PEV RMSLE SAR SSR

CN %71% 80.609 81.386 86.126 75.869 72.864 75.166 78.780

‘90.4.12 A5FEH 2134.00 1791.10 2026.90 1554.60 1438.30 1526.60 1675.50
AFE5=F 0A-8(%) 16.07 5.02 27.15 32.60 28.46 21.49

CN Z2713% 80.609 59.535 64.852 59.535 99.000 57.178 58.310

‘91.4.17 AFE 1967.00 1730.40 1962.50 1730.40 4023.70 1633.20 1679.50
AEEFE 0 2HH(%) 12.03 0.23 12.03 -104.56 16.97 14.62

CN =713k 80.609 57.015 65.064 55.321 72.846 53.815 55.689

00.7.10 AT 1886.50 1546.10 1890.80 1479.40 2274.60 1421.50 1493.70
AT 2% 18.04 -0.23 21.58 -20.57 24.65 20.82

CN %71% 80.609 82.567 97.901 99.000 82.550 99.000 89.863

00.7.14 TS 6524.10 4283.00 5094.90 5128.60 4281.90 5128.60 4715.80
AR5 234-8(%) 34.35 21.91 21.39 34.37 21.39 27.72

CN %71% 80.609 81.760 92.831 74.371 77.235 75.090 80.212

00.9.12 TS 3257.50 2936.50 3261.80 2676.80 2780.10 2703.00 2884.10
AFE5eF 0 A-8(%) 9.85 -0.13 17.83 14.66 17.02 11.46

CN %2713 80.609 86.237 99.000 85.956 81.861 80.609 84.089

‘01.7.05 AT 3363.50 2693.50 3681.60 2675.70 2427.60 2356.10 2559.80
AEEFE 0 2-H(%) 19.92 -9.46 20.45 27.83 29.95 23.89

CN =713k 80.609 81.728 95.008 80.609 74.266 80.609 79.857

01711 AT 2941.40 2384.40 2950.00 2336.20 2069.90 2336.20 2304.00
HFET7F 0 A-&(%) 18.94 -0.29 20.58 29.63 20.58 21.67

CN %71% 80.609 81.021 91.934 72.864 71.000 66.916 75.869

02.7.05 TS 5792.00 4813.00 5790.80 4030.70 3848.60 3447.70 4322.20
AFETE Q%) 16.90 0.02 30.41 33.55 40.47 25.38

CN %71% 80.609 81.635 82.566 73.840 72.864 72.864 76.468

02.8.05 TS 5442.40 3999.40 4033.10 3688.90 3647.10 3647.10 3798.60
AT 22E(%) 26.51 25.89 32.22 32.99 32.99 30.20

CN %2713 80.609 82.605 82.590 99.000 99.000 99.000 82.554

03.5.29 AFE 14818.00 8091.80 8090.70 8976.30 8976.30 8976.30 8088.10
AFE5 S48 (%) 45.39 45.40 39.42 39.42 39.42 45.42

CN z=71%k 80.609 79.641 89.100 79.801 81.770 75.869 77.417

01.6.29 AT 3778.60 3129.60 3715.60 3139.00 3257.50 2909.50 2998.80
HFETF 2A-&(%) 17.18 1.67 16.93 13.79 23.00 20.64

CN %71% 80.609 72.912 73.513 75.869 76.994 73.649 72.889

03.8.18 AT 1549.20 1522.60 1541.70 1617.70 1654.80 1547.40 1521.80
AFETH Q%) 1.72 0.48 -4.42 -6.82 0.12 1.77

CN %71% 80.609 82.564 82.557 90.065 82.597 79.687 82.405

03.9.11 AFEH 12082.00 6425.70 6427.40 6793.60 6428.50 6265.70 6418.00
AFE5=F o4-8(%) 46.82 46.80 43.77 46.79 48.14 46.88
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Fig. 2. Optimization results of CN according to the objective function on Boryeong Dam Basin
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Fig. 3. Optimization results of CN according to the objective function on Habchon Dam Basin
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Fig. 5.

Fig. 6. Comparison between simulated discharge and observed discharge on Habchon Dam Basin
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