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Abstract

The performance of Rainfall-Runoff Forecasting System (RRFS), the watershed management model for the Geum river basin,
is evaluated based on the agreement between the simulated and observed hydrographs and the behavioral characteristics of the
flow-duration curves. As a result, the simulated hydrographs are well agreed with the observed ones except high flow
discharges. It isinferred that most of the errorsin the simulated hydrographs are due to the misestimation of agricultural water
use in 2" quarter and the discrepancy of the peak discharges in 3¢ quarter. It is however judged that RRFS would give the
reliable runoff hydrographs from the point of view of continuous model application. And simulated flow-duration curves and
flow-duration coefficients are also similar to the observed ones except flood flow region. From the above result it is confirmed
that the construction of Y ongdam dam improves the state of flow-duration curve at the Gongjoo station.
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Table 1. Relaionship of the soil moisture index and the

runoff percent (Unit : %)
SMI Before calibration | SM| After calibration
(cm) SMI (cm) | SMI-a | SMI-b | SMI-b
0 8 0 7 6 5
1 19 1 13 10 7
2 43 2 21 16 10
3 68 3 33 26 16
4 85 4 47 40 30
5 93 5 65 58 45
10 100 7 85 82 70
999 100 10 98 96 93
15 100 100 100
999 100 100 100

Table 2. Relationship of the baseflow infiltration index and

the baseflow percent (Unit : %)

BII Before calibration BII After calibration

(cm/day) BlI (cm/day) | Bll-a | Bll-b | Bll-c

0.0 45 0.0 90 80 80
1.0 16 0.5 40 38 34
15 14 1.0 29 28 29
2.0 13 15 21 21 25
25 12 2.0 18 18 22
3.0 11 25 16 16 20
5.0 10 3.0 15 15 19
100.0 10 35 14 14 18
100.0 14 14 18

Table 3. Separation of the Surface and the Subsurface
(Unit : cmvhr)

Input rate | Before calibration After calibration

(cm/hr) BIl Bll-a Bll-b Bll-c
0.0 0.00 0.00 0.00 0.00
0.5 0.15 0.30 0.15 0.10
1.0 0.57 0.70 0.40 0.25
15 1.07 1.20 0.90 0.70
2.0 1.57 1.70 1.40 1.20
2.5 2.07 2.20 1.90 1.70
3.0 2.57 2.70 2.40 2.20

SSE EPAF HPFE BFote]l A Aol 47
"

A AF wAES o9l wAMSE UgE BAE%
NS gol FEAYel HuaA WSS ek v
Sol Wi AFARE B ATANE AFatart

A HPH R wiAwS

2 a7 daAHa B3

92 3T} 2001~2007
Xo

EUZ RRFSE o] &3}d]
] FFAA ddte fFEE
< & dA79 gdrizte
Ao RE o 2A 200534 W3 F AFY &
FEIA BYZFE Figs 3, 49 2t
Eis

TV

=]
B
3} melsERA Aol Biassh R
7zt gste] mgkth APAFE Alole] FrjHel
S wetstr] flsted 4 (D)ol w2t RB RRMSES
ALY Table 5= A¥ HFAREA AuHow

HERT e ¢ F Ak N F2

<
%
m
i
0% 1 E

Journal of Korean Society on Water Quality, Vol. 25, No. 4, 2009



576 AFH - 0T - NS - YOKS}
10000 T obeervea TEY FFAM EYde ta dAZE e AR a4
n " imulated fo. 2FAQ @ 200349 AHANNE A AE

_ 1000 T 2 gag + Aot
E féi M;k : Table 62 Bias®} RMSE® tidt £71'8 A A#ARA T
g 00 : F:{ Yyl I AR BT gFE 2, ARV6A vy 2 7R FgE
z ﬁ%g%gﬁ%%@ﬁz% m’%%ﬁwg 2 dehd e B 5 Atk 24719 49 5@A B0
10 F1e e - NzY AoAFer grre ede vY85Y ST
o 7Qeke Ao Budt G FF Y85 A
111’1 2120 4M11 5/31 7120 9/8 10/28 12117 %ai E]_E]- @Q’é}ﬂ] Z‘onqg fl: 9\1% %‘:‘g(%@é}m— O]}g‘
Time(days) 71, 2008)°] A-GHtd tF /HAE AA7F 71 |Ah
Fig. 3. Daily runoff hydrograph at the Daecheong station. #3}\}%7194 LA R AT RE 2 %ﬁg Ao
doEth S9EQ AHIEA HE RUSAZE WS E 2002
10000 d 99 19 dFAAY A, BSHFS 5321 mYsq] w
© oberved W BYGFS 1,020 mYsA olSel U wel KETFUL
w000 R R, Zodthd 433 2 Aolge & & Utk ok meldn
s ﬁ%ﬁﬁof of T3 ool WRRo WY FS /7 Fe] 35
% 0 R %g% B 9 FIA B AL Arste Aoz B39
R N : Bl A RRFSY RYse gde) A wa $59
s Ao gpodn o Aedt A F= A2N8Y FF 9
° A old@ G Ase Aoz AmdT

1

n 2/20 411 5/31 7/20 9/8 10/28 1217
Time(days)

Fig. 4. Daily runoff hydrograph at the Gongju station.

Table 4. Annua runoff rates of control points (Unit : %)

Year Daecheong Gongjoo
Observed Simulated Observed Simulated

2001 31.70 38.71 51.80 37.84
2002 48.73 41.14 41.92 42.34
2003 73.95 58.57 69.83 64.34
2004 46.02 4491 51.89 48.78
2005 48.36 49.25 50.61 4852
2006 52.91 45.92 55.87 52.56
2007 50.90 45.16 51.42 45.28
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Table 5. Annua bias and RMSE of control points
Year Daecheong Gongjoo

Bias (CMS) RB RMSE (CMS) | RRMSE Bias (CMS) RB RMSE (CMS) | RRMSE

2001 7.60 0.22 20.83 0.60 -23.95 -0.27 41.59 0.47
2002 -14.14 -0.16 187.21 2.08 1.25 0.01 115.07 0.94
2003 -37.08 -0.21 150.64 0.85 -18.78 -0.08 156.19 0.65
2004 -1.95 -0.02 123.50 1.49 -9.17 -0.06 129.91 0.86
2005 151 0.02 76.70 0.97 -6.12 -0.04 84.37 0.59
2006 -11.26 -0.13 93.84 1.10 -8.19 -0.06 157.68 113
2007 -10.46 -0.11 75.30 0.81 -18.05 -0.12 103.39 0.68
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Table 6. Quaternary bias and RMSE of control points
Daecheong Gongjoo
Year Quater - -
Bias (CMS) RB RMSE (CMS)| RRMSE | Bias(CMS) RB RMSE (CMS)| RRMSE
1% 0.98 0.02 22.17 0.57 -40.85 -0.39 44.86 0.43
2001 2 2.22 0.08 20.11 0.70 -43.19 -0.43 53.85 0.53
3¢ 12.21 0.25 2321 0.47 -13.73 -0.12 44.26 0.38
4" 15.00 0.71 17.33 0.82 1.99 0.06 6.83 0.22
¥ -2.36 -0.10 12.54 0.52 -3.33 -0.11 6.53 0.21
2002 oM -10.64 -0.15 52.70 0.73 -16.03 -0.15 46.30 0.44
3 -49.59 -0.21 370.33 1.59 35.14 0.13 224.75 0.83
4" 6.04 0.20 11.00 0.37 -10.75 -0.13 16.24 0.20
1% -13.49 -0.32 19.01 0.46 0.09 0.00 10.97 0.17
2003 2 -60.77 -0.47 112.56 0.87 -24.53 -0.13 126.03 0.67
3¢ -80.06 -0.16 278.58 0.54 -50.68 -0.08 285.41 0.45
4" 5.99 0.23 11.25 0.44 0.00 0.00 11.04 0.15
¥ -1.29 -0.06 7.92 0.38 -8.28 -0.14 13.77 0.23
2004 2" -12.67 -0.14 87.02 0.95 -20.55 -0.12 207.54 1.23
3 -1.83 -0.01 230.73 1.16 3.95 0.01 151.14 0.51
4" 7.99 0.41 11.59 0.59 -11.81 -0.15 37.40 0.48
1% 0.07 0.00 9.10 0.37 -6.23 -0.11 8.52 0.15
2005 2 -0.10 0.00 12.23 0.37 -21.40 -0.30 27.68 0.38
3¢ 1.82 0.01 152.38 0.65 2.66 0.01 165.51 0.46
4" 4.24 0.17 8.79 0.35 0.48 0.01 15.49 0.19
¥ -1.78 -0.09 8.16 0.40 6.44 0.13 9.62 0.20
2006 o -11.03 -0.24 16.65 0.36 -15.02 -0.17 29.20 0.33
3 -35.87 -0.14 186.58 0.74 -28.89 -0.08 313.79 0.83
4" 3.64 0.16 8.12 0.37 4.70 0.11 6.81 0.16
1% 1.89 0.06 14.19 0.48 0.22 0.01 8.97 0.21
2007 2 -2.59 -0.07 19.88 0.52 -21.04 -0.28 35.03 0.47
3¢ -40.95 -0.15 148.37 0.54 -52.66 -0.12 203.08 0.48
4" -0.20 -0.01 8.40 0.28 1.29 0.02 14.37 0.20
10000 — observed Table 7. Reference discharges of Flow-duration curves
simulated Ql QOS QIS-G Q275 Q}GS
P \ Observed [2736.66| 57.96] 2891] 19.33] 976
] \\\ Daecheong g ared |1642.43] 58.33| 28.84] 2090 970
g 100 S— - Gongioo | O0SErved [ 255186 13384| 73.04] 4874 3899
2 10 -—-——-________‘\\ Simulated | 1894.86| 114.77| 65.11| 46.60| 38.56
1 Table 8. Reference coefficients of Flow-duration curves
0 50 100 150 200 250 300 350 C}J CF Q{ C’L CD
. . fmedmy Observed | 66.67| 94.65| 200] 067] 034
Fig. 5. Flow duration curves at the Gongju station. Daecheong —
Simulated 61.40| 56.94 2.02 0.72 0.34
. Observed 20.14| 3494 1.83 0.67 0.53
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1000
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Fig. 6. Flow duration curves at the Gongju station.
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Table 9. Reference discharges of the Gongjoo Flow-duration

curves
Q.()S Ql&") QQ?B QI%SS
. '18-'79 110 46 28 14
Gongjoo*
'80-'90 165 83 41 21
. Observed 133.84 73.04 48.74 38.99
Gongjoo -
Simulated 114.77 65.11 46.60 38.56

Table 10. Reference coefficients of the Gongjoo Flow-duration

curves
Cra G G %
. '18-'79 68 2.39 0.61 0.30
Gongjoo*
'80-"90 47 1.97 0.49 0.25
. Observed 20.14 1.83 0.67 0.53
Gongjoo -
Simulated 20.96 1.76 0.72 0.59

Table 11. Reference coefficients of the Gongjoo Flow-duration
curves (yearly)

Q.()S Ql&') QZTS QI%SS qﬁf
2001 104 83 38 25 10
2002 117 77 33 26 15
2003 246 91 64 51 26
2004 130 71 60 53 13
2005 126 69 57 48 14
2006 94 55 45 38 26
2007 120 67 43 33 37
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